
















Volume 59 
Number 5 






CLEVELAND, OHIO, MARCH 1, 1931 





Published 
Semimonthly 





Castings Carry the Weight 
of Heavy Bridge Loads 


"[(HUNDERING over highways of 

steel, huge locomotives carry the 
fuel and food of a nation and form 
a linkage of all the vital forces that 
support our national being. Since the 
first crude railroads were built, the 















Steel Castings Support Bridges That Carry the 
Transportation Facilities of the Country 
trend has been toward heavier and 
more powerful locomotives to pull 
longer trains and greater loads. A 
study of the economic problems of 
transportation in the United States 
shows the progress made in adapting 
the equipment to keep step with the 
developments of industry. This in- 
crease in the weight of rolling stock 
to cut the cost of transportation per 
train mile has necessitated more 
careful engineering and better and 
better materials to carry the loads. 
Through all this progress the art of 
the molder has played an important 
part. Not only in locomotives and 
cars but also in the construction of 
the bridges, the use of castings is a 
necessary element. Live loads, sud- 
den shock, and the corrosive action of 
steam and gases must be resisted by 
the materials that make up the struc- 
ture of the bridge. When stresses of 
the moderi railroad bridge are traced 
they lead to castings holding the 

beams above the abutments. 


Find Where Castings Can Be Sold 
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Heat ‘Treating Light Gray |] 


HILE the heat treatment of iron 


castings is not new, the possibilities of 


gray 


using that method to provide or enhance 
certain physical properties of the material are 
receiving considerable attention at the present 


time. One application of heat treatment to 
gray iron is to satisfy a demand from many 
manufacturing establishments for castings 


which may be machined at the highest possible 





speeds. The method is particularly applicable 


in jobbing foundries which, of necessity, 


duce a wide variety of castiags in varying ton- 


pro- 


nages in which it would be difficult to vary the 
iron charges to accommodate each type. 

One jobbing foundry which heat 
treatment to obtain machinability in its 
light castings is the Brown & Sharpe Mfg. Co., 
Providence, R. I. Due to its ability to supply 
castings possessing that characteristic, the firm 
is able to sell them at a premium which makes 
the operation profitable. The company 
that heat treatment should be a part of a mod- 
jobbing and that it 
should be suggested to the customers where the 
foundry’s feel that the 
tained will help in subsequent machining opera- 


employs 


easy 


feels 


ern foundry’s§ service, 


engineers results at- 


tions. 

Heat treatment as practiced by Brown & 
Sharpe Mfg. Co. should not be confused with 
aging or seasoning in which the castings are 
treated at 900 degrees Fahr. That treatment 


does not change the structure to any apprecia- 
ble extent. The method employed by the firm 
is such that graphite to a large extent replaces 
the combined carbon. 
and 


The entire process takes 


about 2 hours, occurs in three stages or 


cycles which include a heating up period, ex- 


Difficulties 


high 
The heat 


posure to 
period. 


temperature, 
treatment 


and a 


process 


important need, and is arranged so that it 


comes a routine 


Tul 


operation 


in 


Fot 


the 


Fig. 1—(Left) 


An Auto- 


Continu- 
ous Heat 
Treating Oven 
Has Reduced 
the Time for 
That Opera- 
tion. Fig. 2 
(Below) 
Overhead Sand 


mati 


Hoppers NSup- 
ply Material 
for Making 
Nome of the 


Heavy Cores 
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Iron Castings Decreases 


e e * 
JS > 
lth 4 Machining found it advantageous to put the pattern on a 
e 


plate or to mount it with support for use on 
H R Si | a vibrating frame. Some of the simple meth- 
° ° MMonas ods of supporting patterns are shown in Fig. 


of easily machined, light, gray iron castings. 

A typical jobbing foundry differs from a 
production foundry in many essential features. 
Some of these are: Greater diversity in size of 
work, greater number of short run orders and 
more difficulty with pattern equipment. The 
latter difference is based on the frequent neces- 
sity of using customer-designed patterns un- 
suitable to local foundry conditions. The pat- 
tern usually furnishes the first contact between 
the jobbing foundry and its customers, and at 
the recently revamped jobbing foundry of the 
Brown & Sharpe Mfg. Co. unusual significance 
is given to the proper pattern equipment and 
to its care at the foundry. 

Experience has shown that an improvement 
in castings and a reduction in cost of work 
usually may be secured through alterations in 
pattern equipment. When new work is to be 
estimated from patterns submitted, a confer- 
ence is held between representatives of the 
foundry and the pattern shop, and from this 
conference two estimates are usually prepared, 
one based on the use of the patterns submitted ig. SA Send Sllaging Mechine Trevele on Reils 
and the other based on the use of redesigned 
patterns which it is thought will be better 6. For both plates and frame supports, stand- 
suited to production. ard parts are used wherever possible. For 

Even when the number of pieces called for the patterns supported as depicted in the illus- 
is relatively small, the foundry manager has_ tration, the cost of mounting is low and usually 


Fig. 3—(Left)—Trucks Convey Molten Metal to the Heavy Molding Floors. Fig. 4—(Right)—View of the Light Core 
Room Showing the Continuous Conveyor 
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Fig. 6—Labor Cost Is Reduced by Rigging the Patterns for Squeezer 


offset by reduced labor cost with a 
run of half a dczen molds or more. 
In addition the quality of the work 
is usually better on a machine mold- 


ed job. 

It is always difficult to change pat- 
tern equipment and sometimes the 
firm has found it necessary to make 
castings in accordance 
with the new design and submit 
these for approval. When the design 
has been decided upon definitely and 
the pattern equipment has been re- 
ceived or completed it is marked 
carefully with a file number and a 
descriptive record is entered in the 
file clerk's books. From this record 
the pattern may be located at any 
future time even though the order 
number has been lost. 


up sample 


Standardized Colors Used 


The colors for pattern and core 
prints have been standardized so that 
a molder knows at a glance the gen- 
eral characteristics of each part. In- 
stead of the usual shellac the pattern 
department has found that quick dry- 
ing lacquer is easy to apply and gives 
a smooth surface for contact with 
sand. The company has standardized 
on aluminum match plates. 

A classification of all work is made 
small 


according to size, and the 


(Left) 1 View of the 


Nque ezer 


work is kept separate from the large 
through the molding, pouring and 
cleaning operations. A _ portion of 
the molding floor in the small work 
division is shown in Fig. 7. Ample 
space is an important feature here. 
Before alteration the molding floor 
was crowded and that condition was 
found to have a psychological effect 
in slowing down the pace to suit the 
space. 

Actual work on an order for cast- 
ings starts in the usual way with a 
work order which is made out in 
multiple so that the different depart- 
ments concerned are notified simul- 
taneously. The copy sent to the 
pattern storage department becomes 
the instruction for collecting and de- 
livering pattern equipment to the 
proper place on the foundry floor. 
In a similar way the core room fore- 
man receives his instruction for de 
livery of cores to the molding floor. 
On most of the work the cores are 
supplied direct to the molder al 
though on some production jobs a 
separate gang places cores and closes 
molds. 

Several different types of molding 
machines and several methods of con- 
veying the sand to the machine are 
used. Fig. 5 shows a sand slinging 
machine which is used for much of 


Floors Fig. 8—( Right) 
the Floor Above to the Cleaning Room 


Spiral Gravity Conveyor Carries the 


Production Wherever Possible 


the large work. The machine travels 
back and forth on rails placed flush 
with the concrete floor of the found- 
ry. The machine receives its power 
from an overhead trolley of special! 
construction to avoid interference 
with the traveling cranes. The trol 
ley may be seen in the upper por 
tion of the illustration. Another 
method of receiving sand for mold- 
ing is shown in Fig. 2 and a third 
method is in the delivery of sand to 
the molding machine by small elec 
tric trucks. A large jolt roll over 
core machine is shown in Fig. 10. The 
machine is provided with a roller 
conveyor and is equipped for rapid 
change of core boxes. 


Machines Are Redesigned 


Many of the molding machines 
and much of the other equipment 
have been altered slightly or rede 
signed to fit the actual conditions 
better. The machine in Fig. 10 has 
been provided with special bed rails 
so that different sizes of core boxes 
may be used by simply adjusting two 
bolts. The type of adjustable bar 
used may be seen at the left. 

Much attention has been paid to 
the proper conditioning of molding 
A section of the plant for 
foundry work close to the 


sand. 
heavy 


Castings from 
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a. 9—(Left)—Entrance to the Continuous Baking Oven. Fig. 10—(Right)—Jolt Rollover 
Used for Large Cores Used in Some of the Heavy Castings 


Molding Machines Are 


the opposite method. He first secures 
speed though castings 
than usual are scrapped, and then 
gradually brings the quality up to 
the required standard 


Molding machines also have been 
standardized wherever possible. For 
the small casting floor a straddle type 
of jolt squeeze traveling molding ma- 
chine has been adopted These ma 
chines straddle the piles of sand Another interesting feature is the 
which extend the full length of the frequent shifting of men to other jobs 
floors. The sand is picked up as the If a molder slows down below what is 
machines move from one end to the considered a profitable rate he is 
other, leaving in their wake the rows not laid off but is shifted to another 
of completed molds. Each machine job. Perhaps he is put on the pouring 
improve is supplied with air and electricity gang, the clean-up squad or it may be 


nolding floor has been set aside for 
and conditioning and each night all 
he sand for use in that department 
he following day is collected in that 
It is cut and mixed thorough- 
vy with new sand and water as re- 
juired to bring it to the proper con- 
lition. Experience has shown the 
rm that accurate control of mois 
ire in the sand 
osses greatly. 
One of the important 


even more 


lace, 


mixtures reduces 


ients in the light foundry operation 
as been the _ standardization ol 
asks. Wherever possible steel flasks 
if similar design, even though vary- 
z in size, are used. Pin sizes and 
have stand- 
rdized and the variations have been 
educed greatly. In a jobbing found- 
y where orders for the same piece 
re likely to be small, the advantage 
having a flask small enough to 
a minimum of excess backing 

ind is lessened and is frequently off- 
et by the other advantage of uni 


in centers also been 


rm size of flasks used in the shop. 


g. 11—(Left) 
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from overhead hose and trolley. With 
that general arangement with average 
size molds each molder is expected to 
get a high production each day. 


Process Is Reversed 


The method of developing molding 
speed at the Brown & Sharpe foundry 
is somewhat unusual. The usual prac- 
tice employed in many foundries is 
first to break in a man to be a care- 
ful, painstaking molder and after- 
ward to attempt to increase his speed. 
The manager of the Browne & 
Sharpe jobbing foundry has adopted 


FFL OFFI TIT te TRS 


Grinding and Filing Section of the Cleaning Room. Fig. 12 
Placed on Roller Conveyors for Inspection 


that he is transferred to the heat treat 
ing or annealing department. Pouring 
is an important job and realizing this 
the management has selected the pou 
ing gang with considerable care. To be 
a good pourer a man should have a 
thorough working knowledge of mold 
ing and therefore a retired molde: 
often makes an excellent man for the 
pouring gang. 

Furthermore it frequently 
that a man’s slackening in 
only temporary 


happens 
pace is 
Perhaps it is due to 
domestic worries or some other cause. 
At any rate it often occurs that a 


il ! 
= ~~ 

— I mhed 
Aon - 


“u - - 
a 
= 
° Seer - res 
SAFFFFIIATEREOCCOOSED 


(Right) ifter Baking the Cores Are 





molder who has been shifted because 
of too slow work can be returned to 
successful molding after two or three 
months spent at a different job. This 
scheme of shifting molders.to other 
jobs helps the management maintain a 
large force of skilled men _ which 
means greater flexibility and more 
rapid expansion of personnel when 
business conditions improve. 

Cores are made both by hand and 
machine in a light, clean and well 
equipped core room. A section of the 
heavy core room shown in Fig. 12 il- 
lustrates the extensive use of convey- 
ors. Extruding machines are used for 
cylindrical stock cores and grinding 
wheels conveniently located are used 
for squaring, tapering and finishing 
cores. The cores are placed on rack 
conveyors of a continuous core oven 
for baking. One part of this oven is 
shown in Fig. 9. The travel of the 
racks through the oven is so smooth 
that even slender cores may safely be 
put on end as shown in the illustra- 
tion. Another view of the conveyor 
with the oven in the background is 
shown in Fig. 4. 

One of the common difficulties with 
pattern equipment is the design of 
gates. The Brown & Sharpe company 
has found it advisable to give careful 
consideration to this feature. Diffi- 
cult jobs have been produced success- 
fully at the Brown & Sharpe foundry 
by the scientific designing of gates. 
Wherever feasible bottom pour gates 
are used and occasionally to prevent 
erosion of green sand molds, dry sand 
impact surfaces are employed. Screens 
and dams are more usual expedients. 


Analysis Is Checked 


Iron is melted in a 60-inch cupola 
which is tapped into a mixing ladle 
as shown in Fig. 3. A careful check 
on ladle analysis is provided by daily 
reports on test bars. The iron must 
meet a drill test for machinability as 
well as the usual brinell and frac- 
ture tests. The method of transport- 
ing molten iron is interesting. A large 
ladle set on a special angle iron sup- 
port receives the iron from the mixing 
ladle. The ladle with its support is 
picked up by a lift truck and carried 
to the pouring floor. Steel strap bails 
are attached to each ladle so that they 
may be carried by crane when neces- 
sary. 

Large molds are poured direct from 
the large ladles. Small molds are 
poured from hand ladles which in turn 
are filled from large ladles set down 
by the lift truck at convenient points. 
Tho special ladle support is mounted 
on casters as shown in Fig. 3. A 
smooth concrete floor which is kept 
in constant repair, throughout the 
foundry makes it possible to move the 
ladle supports by hand for short dis- 
tances, 

Heat treatment or annealing of 
light castings has been reduced great- 
ly by the installation of a gas-fired, 
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continuous annealing oven. Castings 
with the sand still on them are con- 
veyed from the shakeout to the oven 
where they are placed on large flat 
trays, and covered with coke dust. The 
arrangement of the oven and conveyor 
is shown in Fig. 1. The oven is di- 
vided into three sections which are 
maintained at different temperatures. 
The first is a preheating chamber in 
which the castings are raised to 900 
degrees Fahr. From that chamber the 
castings are conveyed into the next 
in which they are exposed to the maxi- 
mum temperature of 1600 degrees 
Fahr. The third section is a cooling 
chamber where the castings are held 
until the temperature drops to about 
600 degrees Fahr. 


Castings Are Cooled 


When that temperature is attained 
the castings are removed from the 
oven to the air and allowed to cool. 
Experience has shown that although 
the castings are taken out at 600 de- 
grees Fahr., no ill effects such as sur- 
face hardening, scaling or cracking 
occur. Thin odd-shaped castings 
sometimes have to be packed in trays 
or wired together to prevent warping. 
The heat treatment process occupies 
about 2 hours compared with 24 to 36 
hours with the old style of pot fur- 
nace. When the new oven first was 
placed in operation, considerable diffi- 
culty was experienced because of the 
carburizing effect of the gas atmos- 
phere. However, a little experiment- 
ing developed the use of a coke dust 
covering which eliminates that 
trouble. 

From the heat treating department 
the castings travel on a spiral gravity 
conveyor to the cleaning department 
on the floor below. The conveyor is 
shown in Fig. 8 which includes the 
conveyor system used in distributing 
castings for the various cleaning 
operations. Conveyors also are used 
to transport the castings through the 
finishing operations to the final box- 
ing and shopping section. 

Fig. 11 shows part of the cleaning 
department. The long row of grinders 
with exhaust piping is at the right, 
and the transfer conveyor at the ex- 
treme left. The inspection and file 
benches are placed parallel to the 
transfer conveyor, but on the side to- 
ward the grinders so that the castings 
in process may be held up for filing 
and inspection, or allowed to pass 
through to the transfer conveyor as 
conditions may dictate. 

Boxes used for transporting the 
castings on the conveyor system have 
steel bottoms to minimize vibration 
and reduce friction. Some of the boxes 
are all steel and the firm is changing 
over to that type of box. Each box as 
it goes through the finishing depart- 
ment contains a ticket which describes 
the nature of the work, and gives 
the work order number. After cleaning 
the castings are given a final inspec- 
tion, and given a coat of paint. 


New England Founders 
Elect Officers 


The annual meeting celebrating 
the thirty-fifth anniversary of the 
New England Foundrymen’s associa- 
tion was held Jan. 14 at the Engi- 
neers club, Boston. Eighty-six mem- 
bers were present at the meeting 
which was presided over by Presi- 
dent Ernest F. Stockwell. Following 
the regular business meeting, the 
president reported the death of 
George A. Ray, Taylor & Fenn Mfg 
Co., Hartford, Conn., a past presi- 
dent of the association. A committee 
consisting of Carl S. Neumann, Union 
Mfg. Co., New Britain, Conn., chair- 
man; Henry F. Miller, Universal 
Winding Co., Providence, R. I.; and 
C. E. Andrews, Whitehead Bros, Co., 
Providence, R. I., was appointed to 
draft a set of suitable resolutions 
concerning the death of Mr. Ray. 

Following the report of the secre 
tary and treasurer, the nominating 
committee submitted a list of nomi- 
nations for the ensuing year. The fol 
lowing officers were elected unanim 
ously: Luther J. Anthony, Glenwood 
Range Co., Taunton, Mass., presi 
dent; Leroy M. Sherwin, Brown & 
Sharpe Mfg. Co., Providence, R. I., 
vice president; Fred F. Stockwell, 
Barbour-Stockwell Co., Cambridge 
Mass., secretary; and George H. Gib 
by, Gibby Foundry Co., East Boston, 
Mass., treasurer. Members of the exe 
cutive committee include Warren D 
Kent, Grinnell Co., Providence, R. | 
Albert Sweet, Milford Iron Foundry, 
Milford, Mass.; Fred. D. Shaw, 
Walker-Pratt Mfg. Co., Watertown, 
Mass.; Ralph R. Meigs, General Elec- 
tric Co., Everett, Mass.; and C. A 
Reed, Rogers Brown & Crocker Bros 
Co., Boston. 

The retiring president introduced 
the newly elected officers and 
thanked the members for their sup 
port during the past year. Past Presi 
dent E. F. Harrington, Hunt-Spille: 
Mfg. Corp., Boston, then presented 
Fred F. Stockwell with a radio in be 
half of the past presidents, members 
and the association in recognition ot 
the 35 years service as secretary of 
the group and as a token of esteem 
After a few fitting words by the se 
cretary, retiring president and the 
newly elected president, the meeting 
was devoted to entertainment. 


Study Light Metals 


The thirty-sixth general meeting 
of the Deutsche Bunsen Gesellschaft 


fuer Angewandte Physikalische 
Chemie, will be held in Vienna, May 
25 to 2 The subject of the sym 
posium will be ‘“‘Recent Progress in 
the Science of Metallurgy with Par- 
ticular Reference to Light Metals.” 
Arrangements for the meeting are 
under the direction of Dr. Specketer, 
I. G. Farbenindustrie Aktiengesell- 
schaft, Frankfurt-am-Main, Germany 
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Gun Metal Strength 
Is Affected by P hosphorus 


By H. C. Dews 


LTHOUGH the effect of several 
A, impurities such as lead, arsen- 
ic, and antimony in particular, 


ind other metals in less detail, upon 
he properties of admiralty gunmetal 
iave been investigated, the effect of 
phosphorus appears to have received 
ittle attention. Nevertheless, prolific 
data in relation to the effect of phos- 
shorus on the pure bronzes frequently 
ave been published. 

Zine-bronzes of which admiralty 
‘unmetal is the best-known example, 
exhibit several different properties 
ind serve different purposes in prac- 
tice from the phosphor-bronzes, and 
the effect of phosphorus upon the two 
types of alloys is not in all respects 
imilar. The amount of phosphorus, 
which added to gunmetal 
much less than is generally found in 
phosphor-bronze. It appears, then, 
that some report upon the effects of 
phosphorus on gunmetal should now 
bo available. 


100, is is 


Promotes Ease of Casting 


The practice of adding a _ small 
mount of phosphorus to the melt dur- 
ng the preparation of gunmetal is in 
se in many foundries, and the opin- 
on is well supported among foundry- 
that greater facility in produc- 
ng sound castings is obtained thereby. 
The manner in which the phosphorus 
functions and its effect upon physi- 


men 








Describes Effects 


DDITIONS 

of phosphorus during the pre- 
paration of admiralty gun metal, 
the 88-10-2 alloy as tt 
known the United States, is 
practiced in many foundries. It 
believed that such additions 
promote sound castings. How- 
ever, little . has published 
the effect 
alloy 
has carried out 
vestigational work 
His work that 

0.04 and per 
phosphorus, there is a sharp re- 
duction tensile strength; 
brinell hardness increases up to 
the addition of 0.04 per cent and 
then density de- 
creases as the phosphorus is in- 
0.06 to 0.13 per 
author is metallurgist 
Co., London, 
abstracted 
at the 
September, 1930, meeting of the 
Institute of Metals, Southampton. 


of small amounts 


or ts 


im 
is 


been 
of phosphorus on 
and the 
in 
sub- 
be- 


cent 


on 
the 
author 


in question, 
sone 
on the 
shows 


0.07 


ject, 
fiween 


of 


decreases; 
creased from 
cent. The 
for Dewrance € 
and this article 
from a@ paper presented 


is 








cal 


understood. 
acute dif- 


less 
such 


is 
are 


properties 
Indeed, there 


ferences of opinion among metallure 
ists on this point that adequate en 
lightenment does not appear possible 
until many more experiments have 
been carried out both on a practical 
and of the type that only 
performed properly well 
equipped research laboratory. 

In this article no attempt is made 
to discuss the chemical physical 
action of phosphorus molten 
bronze. The results given here are 
concerned solely with the ultimate 
effect of phosphorus on those me- 
chanical properties of the solid alloy 
with which commercial producers of 
castings chiefly are 


scale can 


be in a 


on 


concerned. 


Purchaser Interested in Properties 


Admiralty gunmetal castings gen- 
erally are accepted or rejected by 
the purchaser upon the results of 
tensile tests giving merely maximum 
and elongation figures. This 
test, therefore, has been chosen by 
which to follow the effect of phos- 
phorus additions. The brinell hard- 
ness and density figures have been 
included as a matter of interest, be- 
cause these data are understood 
widely and because of the possible 
use of the figures in discussing 
other aspects of the metallurgy or 
foundry practice of bronze. 

All the experiments 
were carried out under actual found 
ry conditions and with commercial 


stress 


described 
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Fig. 3 


‘ig. 1—Dimensions of 
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Fig. 


2—Effect of Phosphorus and Casting 


Temperature on the Brinell Hardness 


Density Is Affected by Phosphorus and Casting Temperature 








Alloy No. 1 
Element Per Cent 
Phosphorus 0.002 
Tin . 10.08 
Copper . .. 87.5 
Zinc . . nee 


Lead , . 0.46 
Arsenic ; ‘a 
Antimony 

Sulphur 


Compositions of Test Specimens 


2 3 4 0 
PerCent PerCent Per Cent Per Cent 
0.043 0.065 0.131 0.002 
9.92 9.94 9.84 9.89 
87.4 87.3 87.1 87.3 
2.04 2.13 2.39 2.2 
0.47 0.50 0.48 0.43 
0.053 ess ition 
0.020 0.030 eleeihias 
0.014 0.017 











materials. The alloys were made up 
from ingot copper, Straits tin, spel- 
ter, soft lead, and commercial 10 per 
cent phosphor-copper. No scrap or 
ingot metal was used in any of the 
charges. 

The metal was melted in 100- 
pound charges in crucibles in a coke- 
fired pit-type furnace working by na- 
tural draft. The copper was first 
charged and melted, and then the 
zinc, phosphor-copper, lead and tin 
added. The melts were ready for 
casting within 1 hour from the begin- 
ning of charging. 

Four molds, each containing two 
test-bars, were poured from each 
heat of metal. The molds were ma- 
chine made to insure regularity, and 
were cast green. The design of the 
pattern is shown in Fig. 1. 


Pyrometer Was Used 


Casting temperature of the metal 
was taken in the crucible immediate- 
ly prior to pouring each mold. The 
pyrometer used was of the base- 
metal thermocouple type, record- 
ing on a portable millivoltmeter cali- 
brated directly in degrees Cent. The 
bare ends of the thermocouple 
wires were exposed to the molten 
metal, but the rest of the couple was 
covered with refractory cement, and 
in taking temperatures the refrac- 
tory insulation was plunged well be- 
low the surface of the melt. 

Test-bars were turned to 0.564 
inch diameter along the central 3 
inch length, and the l-inch length 
at each end was threaded for grip- 
ping in serew shackles. Elongation 
was measured on a 2-inch gage 
length. Maximum stress shown by 
two bars cast in the same mold dif- 
fered in 
those bars cast at low temperatures, 
by up to 4500 pounds per square 
inch. All the figures recorded refer 
to bars of each pair showing higher 
strength. After the bars were broken 
the screwed ends of the better bar 
of each pair were cut off and used 
for density and brinell hardness de- 
terminations. 

Composition of all the heats was 
intended to be as near as possible to 
admiralty gunmetal com 


some cases, especially in 


standard 


position containing tin 10, zine 2 
lead 0.5 per cent, and the remainder 
copper. During melting there was a 


slight loss of zine and phosphorus, 
and a compensating surplus was al 
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lowed in the original charges. Phos- 
phorus was added in amounts rang- 
ing from 0.02 to 0.15 per cent which 
left in the alloys, as cast, phosphor- 
us contents from 0.002 to 0.131 per 
cent. 

Analyses were made of drillings 
from two test-bars from each heat. 
The results of the analyses are shown 
in the accompanying table. Total im- 
purities other than phosphorus were 
estimated in two cases, and as all 
the alloys were made from the same 
materials, it may be assumed that 
these impurities are present in all 
heats to approximately the same ex- 
tent. 

When the analyses of the series 
were completed, it was noticed that, 
possibly due to a fortuitous arrange- 
ment of the slight errors inseparable 
from weighing and melting large 
charges such as these under commer- 
cial conditions, there had resulted a 
regular increase in the zine content 
and a decrease in the tin content 
throughout the series. Therefore, to 
dispel any suspicion that the ob- 
served effects which are being as- 
cribed to the phosphorus content 
might be due to this regular change 
in the basis composition of the al- 





loy another heat (No. 0) was pre 
pared. 

In this charge the composition was 
deliberately adjusted to bring the 
zinc content about 0.25 per cent 
high, and the tin content about 0.25 
per cent low. The test results are 
seen to be practically identical wit} 
with those obtained from heat No. 1 
and it is thought, therefore, that the 
whole series may be taken as being 
for practical purposes, 88: 10:2, ir 
the composition of which the only 
relevant variable is the phosphorus 
content. 

Some explanation is necessary of 
the method of assessing the results 
of these tests and of the reasons fo! 
casting so many test-bars at different 
temperatures. 


Casting Temperature Important 


It is well known, both from the 
frequent comments by research 
workers and from the many practi 
cal dissertions on bronze foundry 
practice, that the casting tempera 
ture is an important factor governing 
the properties of bronze. It cannot 
be emphasized too strongly in fact 
how critical this factor really is. It 
is the author’s opinion that a larg 
proportion of the published data on 
bronzes, especially those dealing wit! 
the effect of impurities, is of les: 
value than might be due to lack ot! 
proper control of this factor. 

It is only necessary to glanc: 
through the figures and the curve: 
given in this article, and many othe! 
similar series of tests which hav: 
been published previously, to realize 
that the effect of casting tempera 
ture on the mechanical properties o! 
bronze may be far more extensiv: 
than that of the most potent im 
purity commonly encountered. It i 
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Fig. 4—Casting Temperature Effect on Strength and Elongation with 0.002 Per 


Cent Phosphorus. 


and Elongation with 0.043 Per Cent Phosphorus. 


Fig. 5—Effect of Casting Temperature on Mazimum Stres 


Fig. 6—Effect of Pouring 


Temperature on Strength and Elongation with 0.065 Per Cent Phosphorus 
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extraordinarily difficult, nevertheless, 
to study bronzes on scientific prin- 
ciples by standardizing this variable 
and to avoid being misled continual- 
ly by its effects. 

The casting temperature 
the obvious controlling medium 
which brings about such extensive 
variations in the strength of bronze. 
The underlying causes are connect- 
ed with the rate of crystallization 
and the temperature gradient in the 
mass which is freezing through a 
long temperature range. In addition 
to the casting temperature, there 
are other factors which influence the 
progress of crystallization. 

There are the speed of pouring 
the metal into the mold and the vol- 
ume, and volume to surface area 
ratio of the casting. The thermal 
conditions of the mold material also 
are important. The influence of cast- 
ing the metal in chill or in sand 
molds, and if in sand molds the mois- 
ture content of sand, the density of 
ramming and even the type of sand 
all govern the freezing gradient. 


is only 


Affect Freezing Range 


If all these influences could be 
standardized accurately at the opti- 
mum values for a particular composi- 
tion of bronze, the same conditions 
still would not be necessarily the 
best for any other composition. Many 
impurities, even in small amounts 
and phosphorus is a case in point 
markedly affect the freezing range 


and the fluidity of bronze, and, there- 


fore, affect its capacity for freezing 
with its optimum strength values un- 
der particular casting conditions. 
Molding conditions and the qual- 
ity, moisture content, and method of 
preparation of the sand all have been 
standardized on what is thought to 


be sound practical lines, and the con- 
clusions arrived at from the data in 
this paper obtained under these con- 
ditions could be safely applied to all 
green-sand castings. Chill-castings 
are excluded specifically from con- 
sideration in this paper. 

It remains only to nullify the effect 
of casting temperature. That has 
been done by casting from each melt 
a range of test-bars at casting tem- 
peratures chosen approximately to 
cover the range of temperature with- 
in which even reasonably sound cast- 
ings could be obtained. Properly re- 
liable castings in practice could be 
obtained only within a much narrow- 
er range of casting temperature than 
has been employed in the tests. 

Mechanical test results of the bars 
east above and below what was ex- 
pected to be the optimum casting 
temperature have been plotted in 
Figs. 4 to 8. In each figure a smooth 
curve has been drawn through all the 
points, and the peak of the curve in 
each case has been taken to repre- 
sent the true strength of the alloy 
under consideration. The peak val- 
ues obtained from the curves in Figs. 
4 to 8 are plotted in Fig. 9. 

The effect of phosphorus is 
to be most marked between 0.04 and 
0.07 per cent. From a trace up to 
0.04 per cent phosphorus, there is 
only a slight increase in the tensile 
strength and a slight decrease in 
the elongation. Above 0.04 per cent 
the tensile strength and elongation 
both drop sharply, but from 0.07 to 
0.13 per cent phosphorus there is lit- 
tle further alteration in either value. 

Microstructures of the _ alloys 
showed no unusual features. 
Throughout the series there prevailed 
the structure typical of cast gun- 
metal showing dendritic cored alpha 


seen 
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in 


Fig. 8—Casting Temperature Effect on Marimum 


Fig. 9 
with Varying Phosphorus 


the Alloys 


solid solution with small inclusions 
of delta solution. There was no 
phosphide to be seen in alloys Nos. 
1 and 2. In alloy No. 3, containing 
0.065 per cent phosphorus, at high 
magnification small amounts of phos- 
phide in some of the delta areas 
could be picked out, and in alloy No. 
4 the phosphide lakes became more 
plentiful. 

It appears that the solid solubility 
of phosphorus in sand-cast 88:10:2 
gunmetal is of the order of 0.05 per 
cent, and the drop in mechanical 
strength at about this phosphorus 
content may be connected with the 
appearance of insoluble copper phos 
phide. It has been previously sug- 
gested by Rowe, Proceedings of the 
Institute of British Foundrymen, 
1924, that the limiting solid solubil- 
ity of phosphorus was about 0.03 per 
cent, and the figure suggested by the 
present research is of that order. 


Determine Densities 


For the determination of brinell 
hardness, flats were ground along the 
screwed ends of the broken test- 
bars, and the surfaces were polished 
down on emery-paper to No. 0 grade. 
The impressions were made with a 
standard machine, using a 10-milli- 
meter ball, and a load of 500 kilo- 
grams. The load was applied for at 
least 15 seconds. Four impressions 
were made on each sample, and the 
average results are plotted in Fig. 2 

Densities of the specimens were 
determined by weighing in air and 
water, and were calculated relative 
to the density of water at 4 degrees 
Cent. Corrections were applied for 
the buoyancy of air, but no correc- 
tions were made for the temperature 
of the specimens. The values all re- 
fer, therefore, to the density at room 
temperature, which was about 16 de- 
gzrees Cent. The figures are plotted 
in Fig. 3. 

In closing it may be said that the 
effect of phosphorus on the tensile 
strength, elongation, brinell hard- 
ness, density, and microstructure of 
sand-cast admiralty gunmetal has 
been determined from 0.002 to 0.131 
per cent phosphorus. 

There is little change in the 
strength values with up to 0.04 per 
cent phosphorus. There is a sharp 
reduction between 0.04 and 0.07 per 
cent phosphorus, and there is little 
further change with from 0.07 to 
0.13 per cent phosphorus. 

There is a slight increase in brinell 
hardness as the phosphorus content 
is increased to 0.04 per cent, and a 
reduction in brinell hardness with 
further increase of phosphorus up to 
0.13 per cent. 

There is practically no change in 
the density with up to 0.06 per cent 
phosphorus, and a slight reduction as 
the phosphorus content is increased 
to 0.13 per cent. 

The appearance of insoluble 
per phosphide in sand-cast admiralty 
gunmetal is found to commence with 
about 0.05 per cent phosphorus. 


cop- 








Prevent Losses 





With P roper Gates and Risers 






N CONSIDERING some of the 
terms employed in the foundry 
a thoughtful person is forced to 

conclusions. Either 
words have changed in meaning 
since the original name was be- 

stowed, or, the name was coined on 
the spur of the moment without 


one of two 


proper examination or _ reflection. 
For example consider the term 
pouring cup. If there is one part 


more than another essential to a 
cup it is a bottom. Without a bot 
tom it is no longer a cup and cer- 
tainly cannot fulfill any function for 
which a cup is intended. A cup in 
the ordinarily accepted sense is a 
small vessel used in conveying liq 
uid (usually a beverage) from one 
point to another, as from a larger 
vessel to the lips of the drinker. 


Meaning Is Explained 


With the single exception that the 
pouring cup usually is circular in 
cross section, it resembles the orig- 
inal cup in no particular. It sim- 
ply is a funnel to catch the com- 
paratively wide stream of metal 
falling from the lip of the ladle 
and to direct it into an upright 
sprue. By a slight stretch of the 
imagination the device may be ac- 
cepted as a cup where the main 
purpose of its employment is to in- 
pressure of the 
In this instance, 


crease the static 
metal in the mold. 














Fig. 21—A Complete Ring Gate Fed by 
Sprues at Diametrically Opposite Sides 
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By Pat Dwyer 





Leave the Lid Off 
A FUNNEL would be a 
more appropriate 


for the device usually referred 


name 


to as @ pouring cup, but a name 
that has endured for such an 
extended period, probably will 
be continued indefinitely, or at 
least until 
concerted action on the subject 
nomenclature. A 


foundrymen take 


0 foundry 
plea for a beginning in this line 
is continued in a discussion on 
the open versus the closed riser. 
Although the adherents of the 
closed riser are loyal and con- 
sistent in their belief, it is 
claimed that their belief is 
based on false premises, faulty 
observation and lack of that 
which 
prompts a man to carry out his 


progressive spirit 
own experiments and draw his 
oun independent conclusions. 
The majority of castings require 
no risers. Where risers are a 
necessity, covers are not re- 


quired over the openings. 











pouring is continued until the cup 
is filled to the top. The claim may 
be advanced that the device is a 
cup because it holds a supply of 
molten metal and that a small part 
of that metal is absorbed later by 
the sprue. However, that claim is 
weakened somewhat by the fact that 
a small body of metal deliberately 
set up to feed a sprue, or other 
opening above a casting is known 
as a feeding head, or simply as a 
head. 





The term pouring cup is. en- 
trenched so firmly, that probably 
any attempt to substitute another 
name would receive neither support 
nor attention. The foregoing com- 
ments are offered by way of jus 
tification in continued use of a term 
which is not strictly accurate. Per- 
haps this reference may be_ the 
means of directing other foundry- 
men's attention to the need of more 








accurately descriptive terms and 
eventually a reform in this direc 
tion will be brought about. 

In the meantime a pouring cup 
is a pouring cup and is made and 
set up according to one of thre 
accepted methods shown in Fig. 23 
In the first, a bushing, an iron or 
steel ring is placed on the board or 
plate A. shoveled 01 
dropped from a bin to fill the space 
between the cone and the ring. The 
sand is rammed by a hand rammer 
or the plate is mounted on a jolt 
machine, depending on the num- 
ber of pouring cups required. The 
sand is scraped off flush with the 
top of the ring and then the ring 
is lifted off and inverted to appear 
as at B. It is then ready to be 
placed over the sprue on any given 
cope. The reader will note that it 
is a funnel, pure and simple and 
as such confers little credit on the 
imagination of the first man who 
referred to it as a cup. 


Sand is 


Adopt Other Methods 


The method of forming a pour 
ing cup shown at C is practiced to 
some extent, but is not recommend 
ed except where the cup is made 
up before the cope is placed on the 
drag. The gate stick is placed in 
the sprue and a ring is placed 
around it as in the first instance 










































Fig. 22—Broken Ring Gate To B 
Poured with Separate Ladles at th 
Four Corners of the Flask 
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sand is packed around the gate stick 
ind then the trowel or double ender 
is employed to clear away a funnel 
iround the gate stick. 

When the funnel has_ been 
roughed out, the gate stick is re- 
moved and the sand is slicked down 
is far as the junction between the 
sand in the ring and the sand in 
the cope. The principal objection to 
this method is that sand never can 
ve slicked down with the tools as 
smooth and firm as it leaves the 
one in the first method. The re- 
ult is that it is disturbed easily by 
he falling stream of metal and a 
ertain amount is washed into the 
iold. 

Where a pouring cup of this kind 
s made up with the cope in place 
yn the drag, a grave risk is incurred 
ff having loose particles of sand 
roll down the sprue when the gate 
tick is removed. A great deal of 
are is required to smooth the sand 
properly, particularly at the acute 
ingle where the sand touches the 
gate stick. The temptation is 























Fig. 24—Cast Iron Coreboxr for Cups To Be Used on a Jolt Machine 


steel foundries where the metal is 
poured through bottom pour ladles, 
the cup cores are made from a mix- 
ture of old molding sand bonded 
with whatever species of core bind- 
er is in favor in the shop at the 
time. 

Every core binder at present in 
use will function satisfactorily when 
employed with discretion and knowl- 
edge. However, foundrymen for 
various reasons develop likes and 
dislikes and as a result excellent 
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ig. 23-——-Green Sand Pouring Cups May Be Made According to the Method Shown 
at the Night or at the Left 


strong to apply the swab at this 
oint. The remedy is quick but 
eceptive. The water will hold 
ose sand in place and deceive the 
nexperienced eye with its apparent 
security. The first dash of hot 
metal will wash away any sand held 
temporarily in that manner. 

The third method, shown in Fig. 
‘4 is employed universally in steel 
foundries and to some _ extent in 
oundries where other metals are 
melted. In the first and second 
methods outlined, green sand is the 
medium employed. In the third 
method the body of sand forming 

e funnel, is dried and therefore 

bushing or reinforcing ring is 
quired. The pouring cup in ef- 
ct becomes a species of core, inso- 
ras the term core is applied to all 

ks of sand that pass through a 

ving oven. 

In some instances where the 

pS are small or where only a small 

mber are required, they are made 

om the regular core sand mix- 

re, or from one of the mixtures, 

the event that cores are made in 
eat variety. Where the cups are 
ide in great numbers, and of 
urse this applies particularly to 
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binders are condemned in one 
foundry and extolled in another. A 
little experimentation with various 
sand combinations and varieties of 
binders usually will result in the 
development of a sand mixture par- 
ticularly adapted to local condi- 
tions. 

Pouring cup cores are made in a 
device somewhat similar to that 
shown in Fig. 24. This may be 
wood or metal and may be used on 
the bench for small numbers, or 
on a jolt machine where large 


numbers of cup cores are wanted. 
On a small rollover hand or power 
jolt machine an operator can make 
700 of these cores per day. This re- 
fers to the ordinary size pouring cup 
6 inches in diameter. 

At D Fig. 24 the corebox is shown 
rammed full of sand and struck off. 
At E it is shown rolled over and at 
F the finished cup core is shown 
after the corebox has been removed. 
The cores are loaded on 
placed in the core oven and dried 
in the usual manner. Where the 
service is not too severe and where 
the cup cores are in a position to 
be removed intact from the molds, 
they may be used on more than 
one occasion. Usually, however, 
this is doubtful economy, particu- 
larly where the work is entrusted 
to untrained men. Where either the 
sides of the funnel, or the edges of 
the lower orifice show signs of ex- 
tensive disintegration after the first 
trial, the entire core should be dis 
carded. 

The device shown in Fig. 
been in use for many years in a 
foundry in the Middle West for 
making small green sand pouring 
cups. It is one of happy 
shop kinks that combine the es- 
sence of simplicity and perfection 
It is made up of a small cast iron 
platform, with projections on the 
top to locate the ring or bushing, 
a plunger to form the tapered open- 
ing and a lever on the lower side 
swinging horizontally from a bolt at 
one end. 

In practice the operator places the 
small end of the plunger in the 
opening in the center of the plate 


plates, 


25 has 


these 
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Fig. 25—When the Lever L Is Moved To One Side the Cone May Be Driven 
Down To Compress the Sand in the Cup as Shown at the Right 








with the point resting on the lever 
underneath. He sets the ring in 
place and then throws in a small 
shovelfull of sand. With one hand 
he swings the lever to one side and 
with the other he hits the top of 
the plunger with a lead hammer. 
The impact drives the plunger down 
and the tapered shape compresses 
the sand. 

As previously stated, the primary 
purpose of using pouring cups on 
some occasions is to increase the 
height of the head and thus insure 
sound castings under comparative- 
ly shallow’ copes. This feature 
will be considered more in detail 
later in a discussion of gating steel 
and certain types of nonferrous cast- 
ings where the height of the head 
exerts a tremendous influence on 
the density and homogenity of the 
resulting casting. 


Gates in a Ring 


A ring gate is the term applied 
to an arrangement where a num- 
ber of small gates conduct the metal 
from a circular runner to a mold 
in the center as shown in Fig. 21. 
This type of gate usually is located 
at the joint line between the cope 
and drag and is employed exten- 
sively on light, thin castings where 
a maximum amount of metal must 
be introduced in a minimum period 
of time to offset any danger of mis- 
runs or cold shuts. 

Each of the branch gates is com- 
paratively shallow, particularly at 
the inner end where it must be 
thinner than the casting. If the 
metal remaining in the gate is 
thicker than the casting at this 
point, it will not break off clean, 
but will break a piece out of the 
wall of the casting. This point was 
touched upon in Part I of this series 
where attention also was directed 
to the evil effects of filleting the 
edges of gates and risers. The 
metal in a gate or riser of that kind 
either will break a piece out of 
the face of the casting, or, it will 
break off in a manner to leave a 
short and unsightly stump which 
increases the cost in the cleaning 
room. 

The number of sprues required to 
supply a ring of gates with metal 
depends on several factors includ- 
ing the total amount of metal, the 
thickness of the casting wall, the 
total distance the metal has to run 
and, perhaps to some extent, the 
temperature of the iron. Usually 
only metal of extremely high tem- 
perature, approximately 2600 de- 
grees Fahr., is employed to pour 
castings gated in the manner shown 
in Fig. 21, but in some foundries 
the molten metal never attains this 
high temperature and as a result 
it is necessary to use larger sprues, 
or a greater number for the dis- 
tribution of any weight of metal. 

In some instances a single sprue 





is sufficient. In others, two are 
employed diametrically opposite each 
other as shown at G and H and 
in extreme instances the metal may 
be poured down four sprues spaced 
equidistantly, usually in the four 
corners of a square flask. In the 
latter instance it is not customary 
to include a complete ring for the 
runner. Each sprue feeds a de- 
tached segment of the runner and 
the runner in turn discharges the 
metal through one quarter of the 
total number of gates as illustrated 
in Fig. 22. 

Obviously where metal is poured 
simultaneously into a mold from 
four ladles, the mold will fill more 
rapidly than where only one or two 
ladles are employed. In thin cast 
ings speed of pouring is the most 
important factor to be considered. 
Molten iron may and does remain 
liquid for a comparatively long pe- 
riod in a thick, heavy casting. 
Therefore a wide latitude is permis- 
sible in the speed with which the 
metal is introduced. Limiting fac- 
tors, the character of the sand in 
the cope, a chill face, or low tem- 
perature may dictate the advisa- 
bility of pouring a heavy casting as 
rapidly as possible, but usually a 
variation of speed is not reflected 
in the appearance of the casting. 

On many light castings the entire 
success of the molding process de- 
pends on the speed with which the 
molten metal is introduced. Unless 
it is driven in hard and fast through 
generous gate openings, it will not 
fill the mold. 

Molten metal is a liquid only so 
long as it remains within a definite 
range of temperatures. The melting 
point of gray iron is between 2100 
and 2400 degrees Fahr., depending 
on the carbon and silicon content. 
The boiling point of pure iron is 
given as 2450 degrees Cent., or 4442 
degrees Fahr. This point never 
is reached in commercial foundry 
practice. For all practical purpose 
molten iron may be regarded as 
molten only so long as it remains 
between 2100 degrees and 2800 de- 
grees Fahr., with the average pour- 
ing temperature of 2400 degrees 
where large heavy castings are con- 
cerned, and 2600 to 2700 degrees 
in light thin castings. 


Risers Are Not Needed 


From the foregoing it is evident 
that the available pouring range is 
limited and naturally the drop be- 
low this range is most rapid where 
a small quantity of metal is spread 
over a large area. High velocity is 
required to carry it to its desti- 
nation before solidification sets in. 
In this respect the art of pouring 
light castings may be compared to 
the trick of skipping a flat stone 
over a body of water. Under suf- 
ficient impetus the stone will travel 
a considerable distance before the 





difference in specific gravity of stone 
and water, causes it to sink to the 
bottom. 

In this connection it is interest 
ing to note that no risers are em 
ployed on the molds where rapid 
pouring is practiced most widely 
that it is the stove plate foundries 
This would seem to indicate a flaw 
some place in the theory held by 
one school of foundrymen, that un 
less a definite exit is provided fo: 
the air in the mold, the iron wil 
not fill the mold readily. 

This theory might hold with a 
solid mold of some material im- 
pervious to air, but it lacks plausi 
bility when applied to a materia 
as open and porous as the sand i! 
the walls of a green or dry sand 
mold. 


Hold Up the Cope 


Perhaps this is as opportune o¢ 
casion as any other to direct at 
tention to another peculiar belief 
which at one time obtained univer 
sal credence and which still has its 
champions when the questions of 
open versus closed risers, comes uJ 
for discussion. 

Actual observation should con 
vince any person that air can es 
cape through the sand from an) 
mold, much more rapidly than iro: 
can fill the same mold. At no time 
is the air under compression. The 
popular theory that the air is com 
pressed to a point where it helps to 
support the sand face of the cops 
is not borne out in any well mad 
mold. Without any question, in 
ternal commotion in a mold whethe! 
caused by gas or steam, will cause 
the air to blow with force throug! 
the riser. Clapping a cover on the 
riser will hide the evidence of what 
is going on inside the mold, but 
the extra volume of gas and steam 
will escape through the sand walls 
In extreme instances the pressuré¢ 
is developed to a point that will 
raise the cover on the riser, but 
that simply is evidence of a de- 


fective mold. On molds that are 


prepared properly in all respects, 
the metal flows into the mold cav- 
ity and up into the riser without 
creating any rush of air throug! 
the riser. 


Tradition and custom play a more 


important part than common sense 
in many foundries. In the great 
majority of instances, no riser is 
required on a casting. In instances 
where risers are required as show- 
ups, flowoffs or feeders, no neces 
sity exists for covering them. A! 
ordinary mold that can be poured 
readily when equipped with a rise! 
may be poured just as readily wit! 
out the riser. A mold that wil 
kick and boil under an open rise! 
will kick and boil just as violentl) 
under a riser that is covered. 

Any molder engaged in a _ searc! 
for the truth, instead of opinion t 
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back up early prejudice, easily can 
convince himself of the accuracy of 
the foregoing statement. All he has 
to do is to omit the riser from a 
few molds, formerly decorated with 
this useless appendage. Refrain 


from covering the risers on jobs 
where risers are needed and watch 
the iron rising in them gently, evi- 
dence of well made molds. A light 





HILE in college an engi- 
W neering student gets a gen- 
eral training on many sub- 


jects. However if he is to be 
developed into an engineer for a par- 
ticular company he must have some 
special training after graduation. 
This is true in any field where the 
engineer is employed and is just as 
true of the engineer entering the 
foundry industry. 

Many industrial organizations have 
developed courses which are taken by 
young engineers. The following is an 
outline of the course given to engi- 
neering graduates by a railroad com- 
pany. 


Machine shop il year 
Erecting shop . ae 
Boiler shop ........ ...2 months 

Study flues, patches, federal laws, etc. 

Freight car shops ............++++ 2 months 
Study trucks, body. air brakes and 
inspection. 

I icici nlehstnieincniiial 4 months 
Study cleaning fire, fueling, watering, 
repairing and the paper work of des- 
patching and reports. 

Inspecting incoming locomotives 

month 

locomotives 


Inspecting 
shes ‘ ..1 month 


outgoing 

A similar course can be given to 
engineering graduates entering the 
foundry industry. This would vary in 
content for different foundries to 
meet their local conditions. 


Months 
CO I iii celntsacevintianinneinindlaiinnts 2 
I TE cacecsisensccccwsecsssssarsonestneiene 6 
CRTNE  GOIEII nccncsnceccecnccccsenessoccvenbsasetncie 1 
| RRS TSS EEE ae aw Oe eee ro 1 
Melting department ..............ccccceeeenees 2 
Clemmime Gepertmnent ........0ccccccceseeses 2 
IIE  cnccecciuictiniannieneeinteceeremmennnmenas 1 
PE I so ivrciiccceensserenssatecstmneneines 2 
BUI MII 1s cincisiaentunitonnnionmmneition 1 
EI GCI, .onccocececescsssccsnscscctesen 6 


The training should be under the 
direction and supervision of a man 
in the organization who will see that 
the program is carried out. He must 
check the engineering graduate tak- 
ing the course to see that he is mak- 
ing a study of the department in 
which he is working. 

When the engineer is transferred 
to the next department he should 
write a report on the work he has 
done in the department he is leaving. 
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cover is advisable where danger ex- 
ists of sand or other foreign ma- 
terial falling down the risers at 
any time before the iron is poured 
into the mold, but in the majority 
of instances even this cover is not 
necessary. 

This feature was touched upon 
in a previous issue of this series, 
but the fact that obsolete practice 





By P. R. Hall 


This report should give a list of the 
work covered in the department, sug- 


gestions for improvements in the 
course to be given to future engineers 
and suggestions for improvements in 
the routine working of the depart- 
ment. 


In each department he should ac- 
quire a certain amount of skill in do- 
ing the work, and should study the 
material and apparatus used. In the 
core room he should learn to make 
cores, and make a study of core 
sand mixtures, core oils and com- 
pounds, core boxes, core making ma- 
chines, core oven design, core oven 
temperatures and heating, and sand 
mixing machines. A catalogue file 
will furnish much information on 
these subjects, and text books will 
help him to acquire the necessary in- 
formation. 

On the molding floor he should 
learn to make snap and floor molds; 
should make a study of molding ma- 
chines and the proper method of ar- 
ranging a pattern on them, and air 
rammers, flasks and rigging. 

In the sand testing laboratory he 
should have instruction on testing 
molding and core sand, and the 
proper grades of sand to use for dif- 
ferent classes of castings. He should 
learn the best type to use for large 
or small castings and for brass, 
bronze, cast iron, malleable iron, 
steel, and aluminum, The engineer 
should learn to run a crane, also any 
other lifting equipment in the shop. 
He should study the different kinds 
of cranes and the rigging used on 
them to lift the molds and ladles. 

The work in the melting depart- 
ment should include instruction in 
operating the particular types of 
units employed in the particular 
foundry, as well as instruction on 
other melting furnaces. A_ study 
should be made of the design and 
best methods of charging and operat- 
ing these furnaces. The course 
should include a study of metallurg- 
ical reactions which take place in 
these furnaces. 

In the cleaning department the 
student should learn the proper way 








still prevails to some extent, par- 
ticularly in jobbing gray iron 
foundries, seems to warrant the rep- 
etition. Also the reader may have 
missed the previous issue. 


This is the fifth of a series of arti- 
cles dealing with the various types of 
gates and risers used in the foundry 
industry. The sixth will appear in an 
early issue.—TuHe Epirors. 


Needs Special Foundry ‘Training 







to charge and run a tumbling barrel 
sandblast room and air tools. He 
should make a study of the different 
kinds and makes of cleaning equip- 
ment. His time in the inspection de- 
partment should give him a knowl- 
edge of the castings manufactured by 
the firm, and show him the difference 
between a good casting and a poorly 
made casting. 


As many foundry problems have to 
be decided before the pattern goes to 
the foundry, the foundry engineer 
should have a knowledge of pattern 
making. Although only two months 
have been allowed on the outline, in 
many foundry organizations this 
should be lengthened to a year or 
more. The two months would be the 
time necessary when the firm only 
makes a small percentage of the pat- 
terns it uses. 

Two things are necessary in a pat- 
tern storage, the patterns should be 
located easily and they should be 
cared for in such a way that they 
will be in condition for use when re- 
moved from the storage racks. Dur- 
ing the time he is working in the 
pattern storage he should study the 


different systems used for locating 
patterns also the proper conditions 
under which a pattern should be 


stored so that it is kept in good con- 
dition. 

Two kind of problems in design 
will be necessary for the foundry en- 
gineer to master, those of production 
and those of equipment. In produc- 
tion design he must study the 
changes which take place when a 
casting cools and design the castings 
to take advantage of these changes. 

A slight change in design will 
often be the difference between a 
solid strong casting and a defective 
one. The foundry engineer will be 
the one to decide on these changes or 
convince the customer that they 
should be made, therefore, he should 
make a study of the principles used 
in designing castings. The foundry 
engineer must study design from the 
standpoint of furnishing the proper 
flask and other equipment used in 
the foundry to make castings. 









Fig. 1 


NE of the largest bronze doors 

ever cast, recently was in- 

stalled in the new Parthenon 
located in Centennial park, Nashville, 
Tenn. This door is 23 feet 6%, inches 
in height and 12 feet 10% inches in 
width. In addition to its great size, 
the door is notable in that it du- 
plicates in measurement and, inso 
far as archeologists can ascertain, 
the exterior design of the famous 
door that swung in the entrance ol 
the Parthenon of the Acropolis, 
Greece, many centuries ago. 

The principal difference appears to 
lie in the construction. According 
to the conclusion formed by the 
eminent archeologist, William Bell 
Dinsmoor, New York, the original 
door was made of wood covered by 
bronze plates, whereas the present 
door is made of bronze castings, 5/16 
inches thick, welded, and supported 
on the inside by structural steel. The 
operating and locking mechanism ot 





Front View of the Large Bronze 





Door Showing the Design 


the newly constructed door is along 
modern lines. 

Installation of this door marks the 
completion of the Nashville Par- 
thenon, which originally was con- 
ceived in the late nineties, when the 
people of Tennessee became imbued 
with a desire to erect a structure 
of surpassing beauty for an exposl- 
tion to be held in Nashville in com- 
memoration of the 100th anniversary 
of the state’s entry into the Union. 

The first building was erected of 
wood and plaster. It was built has- 
lily, but not so hastily as to do 
violence to the design of the original 
structure, which long since, ravaged 
by wars and time, has laid in ma- 
jectic ruin on the hill overlooking 
Athens. 

The building proved of widespread 
interest, and years later, 
when the exposition grounds had 
been overrun with weeds and other 
buildings had been dismantled and 


several 
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By B. K. Price 


taken away, this structure, alone, re 
mained. The people of Tennessee 
wished it to remain. 

In 1920, following many repairs, 
it was adjudged unsafe and the city 
park commission under whose juris 
diction the exposition had come, was 
provided with sufficient funds for the 
erection of a new, more lasting and 
even more authentic structure. Hart, 
Freeland & Roberts, Nashville, were 
retained as architects. They sur- 
rounded themselves with prominent 
archeologists and also with such 
leading sculptors as George J. Zol- 
nay, who was appointed to do the 
metopes and Belle Kinney and Leo- 
pold Scholtz, to do the pediments 

Research studies of the Grecian 
Parthenon, which had engaged the 
attention of outstanding archeolo- 
gists for more than 250 years, be- 
came even more intensive. The ruin 
itself, was the chief source of in 
formation. Of vast assistance were 
the fragments, which had been ex- 
cavated on the Acropolis and pre- 
served by archeological 
throughout the world, and also draw- 
ings of the sculptures on _ the 
Parthenon by Jacques Carrey, an at- 
tache at the French embassy in Con- 
stantinople, in 1640. 

With steel and concrete the basic 
materials and with the concrete es- 
pecially treated to give the color of 


societies 


Tue Founpry—March 1, 1931 























Pentalic marble, the restoration of 
the Parthenon at Nashville finally 
got under way. In 1925 the ex- 
terior was finished, but it was not 
until recently that the interior, with 
its more complex problems, was com- 
pleted. Some phases of the work to 
be conducted along conjectural lines, 
for there are still gaps in the true 
picture of the original which if it 
ever is supplied, may take years olf 
research. 

Incidentally, there is one deliber- 
ate omission, namely, the large 
statue of the Goddess Athena. As 
described this statue was 40 feet 
high, of gold and ivory, and was 
dedicated at the Panathenaic festival 
in 483 B. C. As every last fragment 
of the statue has disappeared, there 
remains only a few small copies on 
coins, or as small sculptures. Pre- 
sumably, with so little to guide them, 
the sculptors on the Nashville Par- 
thenon did not care to risk profana- 
tion. 

In addition, there are such inten- 
tional deviations, as the lecture room 
in the basement, approached by dis- 
creetly placed stairways, and, of 
course, the modern heating and light- 
ing systems. Incidentally, the build- 
ing is heated by an oil burner housed 
approximately 1000 feet away. How- 
ever, in all but a few details, the 
work carries the stamp of authentic- 
ity, a truly beautiful copy, so archi- 
tects declare, of what never can be 
duplicated. 


Ornaments Are Cast 

With specific reference to the door, 
Mr. Dinsmoor, who supplied the de- 
tails of design, was forced to con- 
sult ancient writings on the ques- 
tion of ornamentation, finally de- 
ciding upon the incorporation of the 
two ram heads, the Gorgon heads 
and the two lion heads, shown in the 
accompanying illustration of the 
door, These special decorations were 
cast separately by the lost war meth- 
od, the only pieces thus cast. 

All of the casting and assembling 
work was done by the General Bronze 
Corp., Long Island city. The door 
was built up chiefly of eight cast seg- 
ments, four to each wing. In addi- 


Fig. 2—A Beautiful Copy of the Parthenon at Athens, Greece, Has 


Tue Founpry—March 1, 1931 


tion cast strips formed the meeting 
stiles, and bronze sheet coverings 
were fitted around the 5-inch steel 
shafts upon which the wings are 
swung. 

As previously indicated, these parts 
were welded together, and upon as- 
sembly held into place by 12-inch 
H-columns and _ channels. These 
structural members were screwed to 
lugs on the back of the main cast- 
ings, which constitute the front and 
back of the door. Screws were in 
serted from the outside only through 
the meeting stiles and where this 
was done the heads were filed off so 
as to leave the surface smooth. 


Size of Segments Varies 

The eight principal cast segments 
fell into two groups according to 
size. Each of the four larger weighed 
about 2200 pounds, and were ap- 
proximately 6 by 16 feet. These 
segments comprised the lower sec- 
tions, two to each wing, one front 
and one back. Each of the smaller 
four weighed 1500 pounds and were 
approximately 6 by 8 feet. All of 
these castings were 5/16-inch in 
thickness. The door was provided 
with a wicket so as to allow pass- 
age, without necessarily opening an 
entire wing. 

The bronze was a mixture, com 
prising 87 per cent copper, & per 
cent zine, 3 per cent tin and 2 per 
cent lead. Except for the special 
ornamental pieces, all work was cast 
in skin dried molds. In view of the 
success the company had in skin- 
dried molds for large castings, it 
did not feel the necessity of installing 
ovens for the particular purpose. In 
the instance of the Nashville job the 
company continued to enjoy success 
with the skin dried molds, not one 
of the castings being lost. 

The sand consisted of a mixture 
of one-half of used Albany sand, one- 
quarter of new Albany sand and one- 
quarter of new French sand, the lat- 
ter also being used for the facing. 
After being thoroughly ground and 
mixed, it was applied to the pattern 
and air-rammed to the required 
hardness. To obtain the best possi- 
ble work, it was necessary to reface 
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the sand by spraying the mold with 
water and then shaking on some dry 
French sand before placing the pat 
tern back into the mold Patterns 
were made of wood for the plain 
sections, and of metal, mostly tin 
with some antimony, for the orna 
mental pieces, the metal patterns be- 
ing applied to the 
ground. 

In view of the unusually large area 
of some of the various castings, it 


wooden back 


was necessary to use an especially 
built iron flask that, with the sand, 
weighed more than 40 tons This 
weight exceeded the capacity of the 
company’s largest crane, making it 
necessary to have two cranes in turn 
ing over the flask. The largest flask 
was 8&8 feet wide, 20 feet long and 
about 16 inches deep. This was used 
for molding the four largest sections 
As it later developed a somewhat 
shorter flask could have been used, 
for following its construction there 
was a slight variance in the pro- 
cedure. When it came to the casting 
of the four smaller segments, this 
flask was reduced in size. 


Melted with Difficulty 


There was also difficulty in melt- 
ing enough for one pour, it being 
necessary to pour as much as 3100 
pounds at one time. As a result, 
the company used two crucibles to 
supplement its three electric fur- 
naces of which the three electric 
furnaces had a capacity of 150 
pounds each, and the two crucibles 
500 pounds each, making an aggre- 
gate capacity of 5500 pounds. How 
ever, as the electric furnaces were 
of the induction type it was neces 
sary to retain a portion of the mol- 
ten metal to serve as a secondary in 
melting the next heat. 

In pouring the metal for the lar 
gest castings the company used four 
reservoirs, locating them centerly on 
the cope, with distributing sprues 
running at an angle to the side of 
the casting as well as through the 
center. The company also used a 
runner around the edge of the cast- 
ing where it had deep flanges. 

Quick handling was necessary in 

(Concluded on Page 76) 
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GRAY -¥RON 


Possesses 


aluable Engineering ‘Properties 


TILIZATION of metals at ele- 

vated temperatures makes 

knowledge of their properties 
and behavior under such conditions es- 
sential. In case of gray iron it is only 
within recent years that much atten- 
tion has been given to accurate deter- 
mination of its properties at elevated 
temperatures ard to possible modifca- 
tion of its room temperature proper- 
ties by thermal or heat treatments! 
Also, it may be pointed out that a lead- 
ing engineering society has limited the 
use of gray iron in pressure contain- 
ing parts to applications not exceed- 
ing 450 degrees Fahr. operating tem- 
perature, whereas it is probable that 
certain grades can be used safely and 
economically at 600 to 700 degrees 
Fahr. and in some cases possibly at 
800 degrees Fahr. 

When molten, gray iron consists of 
a liquid solution of iron and iron car- 
bide, as indicated in Fig. 83, as the 
solution cools, the crystals which first 
separate form a solid solution known 
as austenite. The solubility of iron 
carbide in the austenite is limited and 
becomes lower with decrease in tem- 
perature. Nearly all commercial cast 
irons contain somewhat less than the 
eutectic percentage of iron carbide, 
corresponding to 4.3 per cent carbon 
in pure iron carbon alloys. The eu 








Limits Temperatures 


HILE many designers be- 

lieve that gray iron is not 
suitable for pressure resisting 
castings at temperatures above 
450 degrees Fahr., investiga- 
tions carried out within the 
past few years have indicated 
that high quality gray iron can 
be used safely at temperatures 
from 600 to 700, and in some 
instances up to 800 degrees 
Fahr. Tests of gray iron at 
low temperatures such as the 
boiling point of liquid air, indi- 
cate that there is but slight 
change in its tensile strength 
and hardness. However, in de- 
signing apparatus for low tem- 
perature work, consideration 
must be given to thermal con- 
traction just as in the case of 
expansions in elevated tempera- 
ture conditions. 








diagram. The saturated austenite 


crystallizing at 


cementite-rich 
leaving the solid lower carbon crystals 


lower and lower tem- 
peratures throws out the more liquid 
portion of the metal, 


fern-like in appearance, often are 
found in the interior of shrinkage Ca- 
vities. The fern-like crystals or dend- 
rites when analyzed are found to be 
comparatively low in total carbon. The 
more liquid, richer in carbon, portion 
has been drawn away during the pro- 
cesses of contraction occurring during 
solidification of the dendrites at the 
solidification temperature. 

As temperature is lowered the au- 
stenite crystals grow, becoming richer 
in carbon at their exteriors and still 
throwing off the liquid carbide-rich 
portions of the melt. When the line 
X Y, in temperature is reached the re 
maining liquid freezes suddenly as the 
austenite-cementite eutectic, ledebur 
ite. Thus if chilled suddenly from 
somewhat above the line X Y, gray 
iron is found on consist of austenite 
dendrites, with the cementite-saturat 
ed austenite euctectic, ledeburite, be 
tween. This is shown in Fig. 87. The 
dark areas are austenite, the mottled 
white areas the eutectic ledeburite. Be 
low the line X Y, the metal is com- 
pletely solidified. Now, when conside 
able silicon is present, the cementite of 
the ledeburite is decomposed readily 
forming its ultimate components, iron 
and graphite, providing sufficient time 
is allowed. Therefore, immediately be 
low X Y we have austenite, saturated 








tectic is indicated by point F# on the of primary austenite. These crystals with carbide for the temperature in 
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Elevated Temperatures 


eference and also the free graphite. 

On cooling from the line X Y to the 
line A B C several other reactions oc- 
cur. The austenite saturated at point 
Y, has its carbide retention lowered as 
the temperature is lowered. The excess 
carbide is rejected as pro-eutectic ce- 
mentite, the limiting solubility lying 
long the curve BX. Under ordinary 
foundry conditions of cooling and in 
presence of silicon this pro-eutectic ce- 
mentite (iron carbide) also is broken 


down into iron and graphitic carbon. 


If time is sufficient the austenite it- 
self losses further carbon as graphite. 
\t the line ABC (usually about 1350 
degrees Fahr. for commercial gray 
rons) the remaining austenite is con- 
erted into pearlite. Thus, if there is 
sufficient silicon and cooling rates are 
ike those encountered in usual cast- 
ig practice, below the line ABC we 
ave pearlite, ferrite and graphite, the 
isual condition in commercial gray 
ron. If cooling and composition have 
been regulated carefully we may have 
ill pearlite and graphite, pearlitic 
ron. If cooling has been to rapid there 
may be some free cementite, iron car- 
ide, hence chill spots, white or mot- 
led iron. However if cooling has been 
juite slow from liquidus to somewhat 
low the eutectoid arrest the time ap- 
‘roaches that required for 
ium. In that case we have all graph- 
te and ferrite. (In all these examples 
ve are omitting the effects of. phos- 
horus and the formation of the 
s+hosphorus rich component steadite) 


1 
i 


equililt 


This is the state of stable equilib 
ium for iron carbon alloys, the con- 
lition of minimum’ thermodynamic 
otentiality, the condition approach 
ng least internal energy. 

On heating up, reactions are the re- 
erse of those met on cooling down 
rom the molten state. The main 
thing to remember is that all iron 
structures except the graphite-ferrite 
structure are metastable. Other struc- 
tures tend to approach the stable 
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structure, graphite-ferrite, up to the 
eutectoid temperature 1350 degrees 
Fahr. Above that point carbon is re- 
absorbed, forming austenite. The car- 
bon concentration of the austenite in- 
creases with increase in temperature 
above 1350 degrees Fahr. 

Effects of elevated temperatures on 
gray iron depend on occurrence of the 
reactions mentioned, the changes in 
plasticity of the components, and on 
the changes in susceptibility to cor- 
rosion. Summarizing it may be stated 
that below 1350 degrees Fahr. gray 
irons (pearlite-ferrite-graphite) are 
unstable, seeking to gain the stable 
condition graphite-ferrite. At lower 
temperatures, say under 900 degrees 
Fahr. the plasticity of the metal is 
low and the reactions quite slow, so 
slow as to be disregarded safely at 
temperatures up to 600 to 700 degrees 
Fahr. and possibly 800 degrees Fahr 
for some irons. 


Castings Have Strains 


As is well known to foundrymen 
and machine shop men, most castings 
have internal stresses (strains). Even 
at room temperatures there often is 
sufficient plasticity so that long time 
aging removes such internal stresses. 
Marked increase in plasticity § at 
higher temperatures, and below the 
possible point of graphitization, allows 
readjustment of these stresses in a 
fraction of the time needed at room 
temperatures. However, under extern- 
al stress applied over long periods of 
time this same plasticity may allow 
creep, flow, distortion, and possible 
failure of the structure. The tem- 
perature-stress conditions which limit 
the safe applications of gray irons 
should be determined carefully. Much 
data along these lines have been pub- 
lished on the properties of steel, some 
on nonferrous metals, and little in- 
deed on gray irons. 

External corrosion of ordinary fer 
rous materials at elevated tempera 
tures is commonly known as scaling 





Structure of White or Chilled 
Cast Iron 


Fig. 87 


However, gray iron, particularly open 
grained, weak grades, is subject to 
another and 
form of corrosion. 
tures below the graphitization range, 
is internal corrosion, or oxidation, 
manifested in lower temperature 
growth phenomena. 


sometimes dangerous 


This, at tempera 


To test the properties of gray iron 
at elevated temperatures it is neces 
sary to employ some form of appara- 
tus in which the sample can be held 
at the desired temperature during the 
test. The more common form of ap- 
paratus is the ordinary tubular fur 
nace heated by a nickel-chromium al- 
loy resistance wire. The setup for 
a tensile test is shown diagramatical- 
ly in Fig. 85. In the tensile test the 
sample is held in the upper and lower 
shackles as shown in Fig. 85. The ex- 
tensometer, constructed of metal of 
low expansion is fastened to the speci 
men by two small set screws. 

Expansion is measured by two dial 
gages. A thermocouple leading to a 
compensated pyrometer indicator is 
fastened to the specimen itself. The 
furnace, in place as shown in the il- 
lustration is brought to temperature 
It is controlled by a pyrometer setup 
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Curves of Gray Irons at Elevated Temperatures 
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perature Brinell Test 


with a thermocouple mounted in the 
furnace and the leads connected with 
an automatic control millivoltmeter 
or potentiometer. The setup is ad- 
justed so that temperature is held con- 
stant at that point at which the speci- 
men couple indicates as the correct 
temperature. In some cases the speci- 
men couple is connected to the auto- 
matic controller. Due to lag this 
method is not as sensitive as the 
method outlined. 

Among other types of extensometric 
equipment are the micrometer tele- 
scope and optical lever extensometers. 
In general the extensometer dial gage 
system gives more satisfactory results 
than the micrometer telescope or in 
some instances pair of telescopes. The 
optical lever extensometers are used 
for extremely delicate work. The 
Tuckerman-Martens type has been 
employed at the bureau of standards. 

After bringing to heat, temperature 
is held for about 30 minutes before 
stress is applied and final extenso- 
meter zero adjustment made. This is 
to insure thorough soaking and equal- 
ity of temperature throughout. Stress 
is applied exactly as in the regular 
tensile test and stress strain diagram 
constructed in a similar manner. All 
precautions to insure axial load etc 
are the same as for the room tem 
perature test. 

Some results on ultimate strength 
are shown in Fig. 86 which is taken 
from the American Society for Test- 
ing Materials’ symposium on effect ot 
temperature on the properties of 
metals. Fig. 84 is taken from Bol- 
ton’s paper “Research Problems of the 
Gray Iron Foundry,” in Transactions 
of the American Foundrymen’s asso 
ciation, 1928. It shows the effects of 
temperature on tensile 
irons of quite 


elevated 
strengths of several 
different analyses. More points should 
have been determined in the range 
750 to 1000 degrees Fahr., as othe 
tests indicate that strength is main 
tained to well above 800 degrees Fah 
The exact effects in that range were 
not determined in the tests. 

Gray irons, irrespective o1 ‘rades, 
from short time tests appear to have 
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a slight change in tensile strength 
between room temperature and 800 
degrees Fahr. In certain cases a 
slight increase appears between 600 
and 800 degrees Fahr. Above 900 de- 
gress there is sharp lowering in ten- 
sile strength in all grades. Compared 
to most nonferrous metals, particular- 
ly copper and aluminum alloys, cast 
iron exhibits smaller variation in its 
properties with changes in tempera- 
ture. Insofar as ultimate tensile 
strength is concerned there is less 
change than in some steels. Gray iron 
and malleable cast iron exhibit quite 
constant tensile strength up to or 
slightly above 800 degrees Fahr. on 
short time tests. 

A previous installment, Part IX on 
fatigue and impact, showed that en- 
durance limit is little if any lowered 
up to 800 degrees Fahr. and above 
that temperature the ratio of en- 
durance temperature to ultimate 
strength increases. Brinell hardness 
is unchanged up to 800 degrees Fahr., 
according to all references found in 
the literature. Setup for conducting 
the hot brinell test is shown in Fig. 
88. However stress-strain diagrams 
indicate lowered relative modulus of 
elasticity at elevated temperatures. 
Fig. 89 shows stress-strain curves for 
a high test iron as determined at 
room temperature (70 degrees), 450 
degrees, and 750 degrees Fahr. A 
given stress produces a greater elonga- 
tion, hence lowered modulus of elas- 
ticity. 

In Fig. 90 a number of stress-strain 
diagrams constructed from tests con- 
ducted at 1000 degrees Fahr. are 
grouped. These tests, as shown 
were made on several types of iron 
and on several bars of different diam- 
eters as cast on one iron marked A. 
As noted in Fig. 90 these stress-strain 
diagrams are incomplete as the ex- 
tensometer was removed before break- 
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Name for Various Trons 


Noted. 





ing of the specimen had occurred. 

Two characteristics are notable 
(1) The different irons have stress- 
strain diagrams which preserve the 
stress-strain relationships in the same 
order shown for these same type irons 
at room temperature tests, that is the 
stronger irons possessing greater 
(comparative) elastic moduli, also 
are stronger and possess higher (com 
parative) elastic moduli at 1000 de 
grees Fahr. (2) A given grade of 
iron has lower strength and lowered 
(comparative) elastic modulus as the 
test bar size is increased—relatively 
the same phenomenon found at room 
temperature. However, those inter 
ested in design must not forget that 
these are short time tests, not long 
time tests. 

It is of value to give some consid 
eration to tests at temperatures lowe: 
than room temperature. Does gray 
iron become weaker and more brittle 
when exposed to extreme cold? The 
British Oxygen Co. Ltd. in 1927 pub 
lished results of tests on gray iron at 
the temperature of the boiling point 
of liquid air, some 317 degrees below 
zero Fahr. The iron was of the fol- 
lowing analysis: Silicon, 2.25 pe 
cent; sulphur, 0.10 per cent; phos- 
phorus, 1.2 per cent; manganese, 0.45 
per cent, total carbon, 3.30 per cent 
and combined carbon, 0.50 per cent 
Tests showed that at room tempera 
ture the iron had a tensile strength 
of 29,836 pounds per square inch and 
a brinell hardness of 235. At the boil 
ing point of liquid air, the tensile 
strength dropped slightly to 29,211 
pounds per square inch but the 
brinell hardness remained the same 
There was no difference apparent in 
the fractures of the two bars. 

Later a systematic investigation of 
the subject was undertaken in Ge: 
many by Pardun and Vierhaus and 

(Concluded on Page 82) 


Comparative Stress-strain Diagram of a Gray Tron at Elevated Tempera 


with Tests Made on 1-inch Diamete? 
Temperature 1000 Degrees Fahr 
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While Representatives of Wisconsin 


WISCONSIN GROUP 
Arranges | 


EEN interest coupled with ac- 

tive participation in discus- 

sions relating to shop prob- 
lems featured the (fifth annual 
foundry conference sponsored by the 
department of mining and metal- 
lurgy, University of Wisconsin and 
held at Madison, Wis. Over 100 
foundrymen from Wisconsin, Illinois 
and Michigan attended the sessions 
held on Feb. 3, 4 and 5. At the open- 
ing session, George M. Enos, Univer- 
sity of Cincinnati, Cincinnati, pre- 
sented a short talk on the flow of 
metals in molds. Ralph S. MacPher- 
ran, Allis-Chalmers Mfg. Co., Mil- 
waukee, then gave a brief picture of 
the gray iron foundry from his 36 
years connection with it. He stated 
that the foundry industry is progres- 
sing steadily and not standing still 
as is claimed. He illustrated that fact 
by quoting tensile strength 
values obtained from test pieces re- 
moved from a large casting made re- 
cently and a similar one cast years 


some 


azo, 


Strength Has Doubled 


Test pieces taken from a 7-inch 
section of the recently made casting 
showed a strength of 30,000 pounds 
per square inch compared to 15,000 
pounds per square inch for the one 
made years ago. The values on 2% 
inch sections were 40,000 and 22, 
000 pounds per square inch respec- 
tively for the new and the old cast 
ings. Mr. MacPherran stated that 
pig iron today is more uniform and 
of equal quality to that produced 30 
years ago. He also stated that more 
progress had been made in the gray 
iron foundry during the past 5 years 
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Foundries Were Predominant, the Annual Foundry Conference Held at 
Drew Many Foundrymen from 


than in the previous twenty years. 

M. J. Evans, Whiting Corp., Har- 
vey, Ill., in a talk on the foundry 
industry stated the future of the in- 
dustry depends upon the degree to 
which fundamental facts are under- 
stood and applied. He pointed out 
that foundrymen apparently lack the 
determination to study details, and 
then standardize upon them. Mr. 
Evans also suggestéd a closer co- 
operation between the management 
and the employes as many valuable 
ideas could be obtained from the men 
who were in closer contact with oper- 
ation. 


Roundtable Discussion Held 

Following the opening session a 
dinner was held in the Wisconsin 
Memorial union at which Associate 
Justice J. D. Wickhem, Wisconsin 
supreme court was the speaker. 
Wednesday morning's 
opened with a lecture on pig iron 
by Prof. R. S. McCaffery, University 
of Wisconsin, and laboratory demon- 
strations on pyrometers and sand 
testing by Prof. J. F. Oesterle, and 
E. C. Cunningham. Those were fol 
lowed by simultaneous sessions on 
steelmaking which were 
outlined by Prof. McCaffery, and a 
round table discussion of gray iron 
problems under the _ direction of 
C. J. Seullin, St. Louis, and D. J. 
Reese, Whiting Corp., Harvey, III. 

During the discussion on gray iron 
one speaker mentioned he had no- 
ticed that iron at the spout of his 
cupola decreased in temperature 
after about 1% hours of operation, 
and corrected itself after 10 or 20 
minutes. Opinions indicated that the 


sessions 


processes 


Vadison 


idjoining States 


nteresting Conference 


difficulty was caused by either too 
much or too little coke at that time, 
or a change in the bed height, An- 
other speaker passed around a de- 
fective casting which contained a flat 
spot on the surface opposite the 
gates. The cause was attributed 
either to improper molding, sand 
condition, or pouring temperature, 
and it was suggested that the mold 
be set on the floor with the gate end 
higher than the opposite end, and 
poured in that position. 

Another speaker mentioned a pecu 
‘iar occurrence observed in pouring 
an iron which had been covered by a 
carbide slag in an electric furnace 
The iron lacked fluidity, but when a 
shovelful of mill scale was thrown 
into the bath, the metal recovered its 
fluidity, and could be poured into 
thin sectioned castings. That pecu 
liarity parallels a similar condition 
which sometimes occurs in melting 
steel in the electric furnace, and 
which has been termed over-reduced 
steel, 

Talk on Many Phases 

After an informal luncheon, se\ 
eral sessions were held, including a 
round table 
foundry problems under the direction 
of D. P. Spencer, Racine Steel Cast 
ings Co., Racine, Wis.; a lecture on 
core binders by J. A. Gitzen, Linsay- 
MeMillan Co., Milwaukee, and a lab- 
oratory demonstration on metallo 
raphy conducted by D. E. Krause, In 
the session on steel foundry problems 
one speaker asked the cause of pin- 
holes which occurred after annealing 
steel castings. Several were suggest- 
ed including the method of gating, 


discussion on_ steel 





mold condition, and pouring temper- 
ature. It was concluded that castings 
should be poured at a definite tem- 
perature, or the sand condition cor- 
rected to take care of a higher pour- 
ing temperature. Another speaker 
stated that pinholing in a few cast- 
ings had been the result of wet mud 
placed on the spout of the ladle 
prior to pouring the castings. 

In discussing core binders Mr. 
Gitzen stated that experiments indi- 
cated that excess moisture in oil 
sand mixtures was responsible for 
sticking to core boxes. Several found- 
ries use dry sand with oil to elimin- 
ate that trouble, and to obtain fine 
surfaces on the cores. He also stat- 
ed that hot water added to sand be- 
fore the oil resulted in higher tensile 
strength in the cores. With cold 
water no difference was observed 
whether the oil or water was added 
first. Off grade core oils containing 
considerable foots may form sticky 
characteristics. These may be elimi- 
nated to some degree by the addi- 
tion of paraffine oil. Mr. Gitzen 
stated that specifications could be 
drawn for core oils, but that all 
tests, such as iodine and saponifica- 
tion numbers, acidity, ete., should 
be considered, 

A. A. Grubb, Grubb & Marshall, 
Columbus, 0., in a talk on clay bind- 
ers for foundry sands stated that a 
relation exists between particle size 
of the clay and the dry bond 
strength, and that the finer the size, 
the greater the strength. He men- 
tioned that bonding clays vary con- 
siderably in the temperature at 
which the water of combination is 
lost. That factor has a relation to 
green bond strength in that the higher 
the temperature at which the water is 
lost, the longer it retains its green 
bond strength. 


Excess Clay Causes Trouble 


He also called attention to the fact 
that excess clay in the molding sand 
may cause trouble. In addition to 
needing more water to make the 
sand workable, excess clay has a 
tendency to hold sand grains apart, 
and hence leaves larger openings for 
metal to penetrate between sand 
grains. Mr. Grubb stated that dry 
bond strength of molding sand has 
so many variables in its determina 
tion that it sometimes is difficult to 
interpret the results, and for that 
reason advocated that the old = feel 
test be applied in addition to the dry 
bond test. 

Sessions held Thursday morning 
included a lecture on the cupola by 
Prof. McCaffery; a discussion of the 
heat treatment of steel castings 
under the direction of J. Fletcher 
Harper, Allis-Chalmers Mfg. Co., Mil 
waukee, and laboratory demonstra- 
tions of physical property determina- 
tions on iron and steel by Pro? 
Oesterle. Prof. McCaffery stressed 
the importance of volume and pres 
sure indicators in cupola operation, 








and stated that in his opinion a soft 
dolomite will be a better fluxing 
agent than limestone as it has bet- 
ter desulphurizing properties. He 
also said that the foundryman should 
know the effects of silicon and car- 
bon on gray iron, and mentioned 
that higher silicon, lower carbon 
gray iron has a narrower freezing 
range than a lower silicon, higher 
‘arbon iron. Prof. McCaffery stated 
that when the cupola is botted up the 
iron tends to pick up silicon due to 
the reducing conditions present 
which react upon the slag. 

In the session on heat treatment 
of steel it was pointed out that to re- 
lieve strains in castings, they should 
be heated slowly to 1100 degrees 
Fahr., and then rapidly above that 
point to the desired range. The lat- 
ter operation should be performed in 
about 60 per cent of the time re- 
quired tor the first heating. Badly 
oxidized steel poured at high tem- 
peratures gives a dull flaky structure. 
The condition is aggravated by low 
manganese. The molder should be in- 
formed when castings are to be heat- 
treated so that the proper gating may 
be provided. One instance was cited 
in which a quantity of wheels were 
3/16-inch out of round after heat 
treatment, and consequently reject- 
ed. Change in gating eliminated the 
difficulty. 


Closer Control Is Needed 


Those sessions were followed by 
a lecture on malleable annealing by 
Prof. Seott Mackay, University of 
Wisconsin, a gray iron round table 
discussion under the direction of 
Cc. J. Scullin and D. J. Reese, and a 
laboratory demonstration on inclu- 
sions in steel by D. E. Krause. Prof. 
Mackay stated that the use of the 
short cycle anneal will depend upon 
a much eloser control of the product. 
He mentioned that melting and pour- 
ing temperatures will affect the 
structural composition, which will 
be reflected during the annealing. 
He also pointed out that consider- 
able misinformation has been pub- 
lished on malleable iron in various 
textbooks, and suggested that mal- 
leable foundrymen exert every effort 
to disseminate the correct informa- 
tion. 

The afternoon session following 
the informal luncheon were devoted 
to a round table discussion of steel 
foundry problems and malleable cast 
iron. The steel session was directed 
by C. E. Silver, Sivyer Steel Casting 
Co., Milwaukee, and included a dis 
cussion on the proper method of 
heat treating a 0.40 per cent carbon, 
1 per cent chrome steel to obtain the 
desired softness. It was suggested 
that the casting be normalized at 
1725 degrees Fahr., air quenched, 
and drawn at 1300 degrees, or high- 
er in 25 degree steps. It also was 
suggested that the soaking time be 
increased before resorting to a high- 
er drawing temperature for the steel. 








W. F. Graham, Caskey Brass & 
Bronze Works Inc., Philadelphia, di- 
rected the malleable session which 
was held simultaneously with that 
on steel. The discussion brought out 
the fact that from the engineering 
point of view, impact resistance was 
of more importance than elongation. 
It also was pointed out that yield 
point and ductility of malleable cast 
iron should be stressed instead of 
tensile strength, and that the malle- 
able foundryman should produce the 
desired structure to fit a particular 
application. One speaker stated that 
effort should be made to obtain a 
better surface condition for machin- 
ing as with thin cuts, the decarbur- 
ized skin causes difficulty. Another 
speaker said that he believed that a 
longer heat treatment at lower tem- 
perature would give better machin- 
ability than a more rapid treatment 
at higher temperatures. 


Casts Bronze Door 
(Concluded from Page 71) 


transferring the metal from the fur- 
naces and crucibles to the reservoirs 
to keep the metal at as near the 
proper temperature as possible. In 
addition to quick handling, it was 
necessary to fill the four reservoirs 
as simultaneously as possible. 

The castings were made from shell 
patterns. Consequently, there were 
no cores except for the small false 
cores which were used around the 
moldings which were undercut. These 
cores, made up of a French sand 
mixture and oven dried, were pro- 
duced in small sections by the com- 
pany’s statuary molders. Upon their 
removal they were replaced on the 
pattern where they served as a 
drawback. All of the larger cast- 
ings were poured late in the day so 
that they could be allowed to stand 
overnight. However, within a half 
hour or so after their pouring, the 
molds were released sufficiently to 
allow for contraction. 

The door was finished in natural 
bronze. Each casting was dipped in 
an acid solution and then gone over 
with portable grinders, equipped 
first with rough carborundum wheels 
and then with No. 60 carborundum 
rag wheels. Owing to the various 
decorative features, however, it was 
necessary to do much finishing by 
hand. The hand operations consisted 
of filing, chasing and polishing. As- 
sembled each wing weighed 10 tons. 


Vice Presidents Elected 


E. S. Fickes, G. R. Gibbons, and 
R. E. Withers recently were elected 
senior vice presidents of the Alumi- 
num Co. of America, Pittsburgh, at a 
meeting of the board of directors. 
Harwood Byrnes, S. K. Colby, W. C. 
Neilson, G. J. Stanley, P. J. Urqu- 
hart and I. W. Wilson were elected 
vice presidents at the same meeting 
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BONDS 
Fitting Cores 


With Cement 


By Pat Dwyer 


N LINE with a general policy of 
expansion, referred to at some 
length in Tue Fowunpry, Jan. 

15, 1927, the Walworth Co., Boston, 

icquired a plant formerly operated 

by the National Pipe & Foundry Co., 

n Attalla, Ala. This town located on 


he main line of the Southern rail- 
oad between Chattanooga, Tenn., 
ind Birmingham, Ala., and also 


erved by two other railroads, is in 
i. favorable position for the distri- 
sution of the company’s products in 


he South and Southwest. This is 
articularly true of a new type of 
mall diameter alloy cast iron pres- 


ire pipe, welded in 20-foot lengths 
nd placed in the oil, gas and steam 


eld in competition with fabricated 
reel pipe 
It is claimed that this new cast 


ron pipe is much stronger than ordi- 
ary pipe and will resist corrosion 
etter than steel pipe under most con- 
itions. It is shipped out in 20-foot 
engths four sections 
in single sec- 


made up of 


velded at the ends, or, 
ions threaded on the outside of both 


Fee. 


(Left)—Molds Are Made in 


Fig. 


Pig. 2 
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Fig. 1—Iron 


Re sSeTrrowr 


assembled in desired 
the field, by 
plant, on a small was 

1917, burned down a year 
and rebuilt on a somewhat 
larger scale, It has been extended on 


ends and 
length in 

The 
built in 
later 


any 
couplings. 


seale 


various occasions both before and 
since its acquisition by the Wal- 
worth Co. in 1925. Auxiliary build- 


ings have sprung up here and there 
to cope with enlarged activity, but 
the foundry building has been ex- 
tended on each occasion by knocking 
out one of the end walls and extend- 
ing the roof and side walls the re- 


from 


Ladle 
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Stiff Iron 
( Right) 


Flasks. 
Each 


Fig. 3 (Center) 


a 





Falls 


Pouring 


First into a 
Ladle 


Skimming Spout 
and Then to the 


quired distance to build the project. 

At present the foundry is approxi- 
mately 150 feet in width and 300 
feet in length. columns on 
20-foot centers support the roof and 
various monorail lines and also di 
vide the floor area into 15 bays, four 
at one end for the fittings, 
eight in the center for soil and pres 
sure pipe and 3 at the other end for 
soil pipe fittings. A wide gangway ex- 
tends along from end 
of the shop to the other and a central 
gangway extends through the center 
of each bay at right angles to the 
main gangway. The molds are set up 
both the central 
Ample light is supplied 
through a continuous window in the 
side and end walls, also windows in 
the monitor roof which extends over 
the center of the building from end 
The normal daily production 
of castings is 45 tons. 

\ dry sand core department with- 
and where cement is the 
core binder employed, occupies 
the end 


Rows of 


steam 


one side one 


in rows on sides of 


rLangzways. 


to end. 


out 
only 


ovens 


a space close to south and 





Diagram Illustrating Use of the 
Casting Is Gated at Both 


Vatch Plates 


Ends 
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Fig. 5—Mold and Core for This Casting Are Molded Simultaneously in Green 
Sand from a Split Pattern 


extends along the west side of the 
foundry. The cupola department is 
on the same side of the building 
about midway from end to end. The 
sand storage sheds are located in the 
yard outside the core department and 
the stockyard for cupola supplies oc- 
cupies the space outside the cupola 
room and extends to the railroad. 


Watch the Sand 


Several grades of local sand are 
utilized for making the molds. The 
castings range in size from %-inch 
to 16-inch fittings, from 2 to 8-inch 
soil pipe and connections and from 
2 to &-inch pressure pipe in 5-foot 
lengths. Many diverse conditions ob- 
tain in such a wide miscellany. For 
that reason the molds are segregated 
into groups and the sand for each 
group is maintained at a definite 
standard in regard to bond, perme- 
ability and moisture content. The 
sand is cut over at night by a labor 
gang in charge of an expert sand 
man who decides how much and 
what species of new sand is to be in- 
corporated in each sand pile on the 
floor. 


Typical examples of how the small 
steam fittings are molded are shown 
in Figs. 2 and 4. The patterns are 
grouped in such a manner that the 
flask will not impose too great a lift 
ing strain on the molder. Thus it 
will be noted that four units consti 





Fig. 6 (Left) 


tute a group in the mold shown in 
Fig. 4, while twice that number are 
grouped in the mold shown in Fig. 2. 
The first is a mold for 1 x 2-inch 
screwed Tees while the second is a 
mold for 1 x 11-inch connections of 
the same kind. 

Some of the patterns are split in 
the center and mounted on both sides 
of the pattern plate. Others, and 
these are in the majority, are split 
in the center, but are mounted only 
on one side of the plate. However, 
they are arranged definitely in rela- 
tion to 2-right angle lines so that the 
two parts of the mold will coincide 
when the cope is placed on the drag. 
In practice a number of half molds 
are made and placed on the floor to 
serve as drags. Naturally in lifting 
them from the pattern plate and 
placing them on the floor face up, 
they are rolled over, or inverted 
either on an imaginary longitudinal 
or transverse axis. 

A cope rammed on the same plate 
is not rolled over therefore it is ap- 
parent that the mold cavity in one 
corner of the cope will come above 
the mold cavity in the opposite cor- 
ner of the drag. This feature is il- 
lustrated in the outline sketch Fig 
3’ where the center represents the 
pattern plate, face up, and the pat- 
terns numbered from 1 to 4. 

\ drag lifted from this plate and 
rolled over on the axis N NS would 


Typical Setup on Which Soil Pipe Molds Are Rammed by Hand. 


Swept on a Modified Type of Lathe 





show the mold cavities in the posi 
tion indicated at the top. A drag 
lifted and rolled on the axis W E 
would present the cavities as in the 
lower figure. The points N and S do 
not change position, in the first in 
stance but the W and £E change 
places. In the second instance the 
ends W and £E do not change places 
but the sides N and S change position 
Thus if a cope is rammed on the 
plate in the center and then placed 
on the drag as shown at the top, the 
mold cavity 1 will come over 2, ; 
will come over 4, 2 over 1 and 4 over 
3. If the same cope is placed on the 
drag as shown at the bottom, 1 will 
come over 3, 2 will come over 4, 
will come over 1 and 4 will come ove 


» 


Miscellaneous Fittings Made 


One bay is devoted to the produc 
tion of large miscellaneous fittings 
The equipment and methods do not 
differ materially from those em 
ployed in a jobbing foundry where 
only one, or at best a small number 
of castings are ordered from any 
given pattern, The remaining bays in 
the steam fittings department are 
equipped with molding machines ot 
various types made by the Osborn 
Mfg. Co., Cleveland, the Herman 
Pneumatic Machine Co., Pittsburgh; 
and Wm. H. Nicholls Co., Richmond 
Hill, Long Island, N. Y. On some ol 
these machines the patterns art 
dropped through stripping plates, o: 
others the mold is lifted away from 
the patterns and on others the mold 
remains stationary while the patter: 
either is lifted up or lowered away 
from it. 

Light electric hoists span thos 
bays in which the flasks are too 
heavy to be lifted by hand. Most ot 
the cores employed in this section of 
the foundry are made of sharp sand 
bonded with cement and air dried. hl 
some instances green sand cores are 
employed and in others a combina 
tion dry sand bottom and green sand 
top has been found advantageous, A 
dry sand core is an insurance feature 
and therefore is favored in castings 


destined for high pressure service 


Fig. 7 (Right)—Green Sand Cores Are 
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Fig. 8 (Left)—On Pressure Pipe the Cores Are Set by Gages. Fig. 9 (Right)—Molds Are Arranged in Long Straight Rows 
Under Monorail Lines Which Carry the Ladles 
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Green sand cores exculsively are the usual manner, A small quantity In the other method, drag, core 
placed in the molds for soil pipe and of sand is placed inside the pattern and cope are rammed as in the pre 
soil pipe fittings. The straight and the cast iron core arbor is press ceding instance. Then the entire 
lengths are swept on core barrels ed down into place. The second half mold is rolled over so that the cope 
while the cores for the connections, of the pattern then is adjusted after rests on the bench The drag is lift 
elbows, bends, Ys, Ts, crosses, etc., ed off and the drag half of the pat 


tern is removed from the core Then 
the drag is replaced and the entire 
mold is rolled back to its original 
position. The cope is lifted off and 
the cope half of the pattern removed 
from the core. The cope then is re 
placed 


are made according to two methods. 
In the first the pattern serves to 
make both mold and core. In the sec- 
ond the core is made independently 
and placed in the mold after the pat- 
tern has been removed. The first 
method is subject to farther subdi- 
vision. In one method the mold is 
rolled over twice and the core is not 
moved at any stage of the process. 
In the second method the core is lift- 
ed out of the mold to permit the re- 
moval of the drag half of the pattern. 
Then the core is returned to place 
in the mold 


The adoption of either method de 
pends almost entirely on the shape 
and size of the casting The method 
outlined last is particularly adapted 
to short, chunky castings in which 
the core will stand without an arbor, 
or with an arbor of the plainest and 
simplest description. 


Pattern Forms Core Coreboxes Are Described 





A typical pattern mold and core of Where the molds are made on ma 


this kind are shown in Fig. 5. The Fig. 10—Green Sand Cores Are Sup- chines the cores are made in core 
cast iron pattern is an exact replica ported on Special Plates Until They boxes and booked. The two halves 
of the desired casting, with the ex Are Dried of the corebox are hinged to each 
ception that it is split longitudinally other. The arbor is placed in the 
through the center, is provided with which sand is packed into the pat drag half. Sand is packed by hand in 
dowel pins, is highly finished and is tern through the openings. The cope both halves and scraped off flush 
slightly larger than the proposed is rammed and lifted off. The top with the edges. Both halves are 
casting to compensate for the anti half of the pattern is removed. The raised to a vertical position until the 
cipated shrinkage. core is lifted out and placed on the sand faces touch each other. Then 

The drag half of this pattern is stand as shown in Fig. 5. The drag the assembly is lowered back on the 
placed on a follow board and the half of the pattern then is removed bench with the drag side underneath 
drag is rammed and rolled over in after which the mold is reassembled The cope half of the corebox is 








Fig. 11 (Left)—Green Sand Cores Are Carried on Special Hand Barrows To the Molding Floors Fig. 12 (Right) 


Multiple Lip Ladles Are Employed To Pour the Iron 
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swung back on the hinges, the core 
is lifted out of the drag half and 
placed in the mold. 

Soil pipe patterns up to 6-inches 
diameter are mounted in pairs on the 
type of movable bench shown in Fig. 
6. Larger sizes are mounted singly 
on similar machines. The patterns 
are mounted in such a manner that 
they may be dropped a short distance 
through the top plate before the 
mold is removed. This insures a 
clean lift. The device is mounted on 
wheels which travel on paths pro- 
vided for the purpose and covered 
with iron plates one foot in width. 
The machine follows the receding 
sand pile from one end of the floor 
to the other and the molds are laid 
down in a straight row in its wake. 
The iron plates serve as guide to 
keep the molds in line, a necessary 
feature later when the ladle suspend 
ed from a monorail moves over the 
center line of all the molds on the 
floor. 

The men work in pairs. The sand 
is shoveled and rammed by hand and 
the same men lift all the flasks and 
close the molds. A separate gang 
pours the iron, shakes out the cast- 
ings, stacks the flasks, removes the 
castings and prepares the sand. One 
man makes the cores for seven floors, 
and four men distribute and set 
them. 

One of the core making machines 
is shown in Fig. 7. A bucket type 
elevator lifts the sand and discharges 
it into a hopper provided with a nar- 
row orifice about 12 inches above the 
core barrel mounted in a modified 








~~ 


Fig. 14 (Left)—Pipes Are Welded in 


type of lathe. The sand falls in a 
thin stream on the revolving barrel 
and a stationary strike develops the 
outside contour of the core. As fast 
as the cores are made they are load- 
ed on hand barrows and taken to 
their destination as shown in Fig. 11. 

At the Walworth, Attalla, plant 
dry sand cores are made on three ma- 
chines made by Wm. Demmler & 
Brothers, Kewanee, Ill., and the em 
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Back Views of Cores Shown 
in Fig. 10 


Fig. 13 


ployes are not forced to handle the 
sand to any extent. Cement in the pro- 
portion of 1 part cement to 10 parts 
sand, by volume, is added to a species 
of sharp sand that carries a small 
amount of natural bond. The mix- 
ture is prepared in batches in a sand 
muller made by the National Engi- 
neering Co., Chicago and then rid- 
dled before it is loaded into the 
magazines of the core blowing ma 
chines. Under normal conditions the 
three machines with their operating 
crews on a single shift can keep up 
with the daily production in the 
foundry of approximately 10 tons of 
miscellaneous fittings. 

Cores made from the foregoing 
mixture are strong both in the green 
and in the dried state. They are 
taken from the coreboxes and placed 
on plates where they retain their 
shape without distortion or sagging 
Typical examples of green cores 
ready to be put away on the exten- 
sive rack shelves, are shown in 


Figs. 10 and 13, 
i 





20-Foot Lengths. Fig. 15 (Right)—Each Pressure Pipe Section Is Tested With 


Pressure While Under Water 


After a period of 24 hours the 
cores are fit for use. They are 
hard and dry and remain that way 
indefinitely. It is claimed that 
cores stacked away on the shelves 
for a year or more have been utilized 
upon occasion with perfect satisfac- 
tion. 

Three cupolas are available for 
melting the iron. One is lined to 45 
inches and is used for melting the 





iron for the high pressure castings 
Each of the other two cupolas is em 
ployed on alternate days for melting 
the iron for the soil pipe and fittings 
A typical charge of 1000 pounds for 
the small cupola is made up 60 per 
cent pig iron, 30 per cent scrap iron 
10 per cent steel scrap, 24% pounds 
nickel and 2 pounds 80-per cent fer 
romanganese, 

The cupola charges are made uj 
on trucks running on narrow gagé 
tracks in the yard. Two elevators 
carry the trucks to the charging plat- 
form provided with two transfer 
tracks by which the loaded cars may 
be switched to the front of any of the 
three cupolas, and the empty cars 
may be returned to the elevators 
Component parts of the charge fo! 
soil pipe vary to some extent depend 
ing on market conditions, transporta 
tion and other features. Materials ar: 
charged to yield the following ap 
proximate analysis: Silicon 2.50 per 
cent, sulphur 0.90 per cent, phos 
phorus 0.73 per cent and manganess 
0.70 per cent. All the borings and 
turnings from the machine shop ar 
packed in sheet iron containers and 
are utilized as part of the cupola 
charge. 

Castings are cleaned in separat« 
buildings at both ends of the found 
ry. Some of the tumbling barrel: 
are home made and some of then 
were supplied by the W. W. Sly Mfg 
Co., Cleveland. The machine shop i 
equipped with special machines, au 
tomatic or semiautomatic in whic! 
the castings are tapped, threaded 
bored, faced or otherwise subjected 





.s 
Air 


- 2 
“ 


to the necessary degree of finishing 
at an exceedingly rapid speed. The 
straight lengths of high pressurs 
pipe are ground at both ends and 
then either threaded or welded, de 
pending on whether they are to be 
shipped in short or long sections 
Each section is tested with air pres 
sure under water. Both the electric 
and acetylene methods are employed 
in the welding shop. 
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Successful Safety Programs 
Depend Upon Three 


HREE major factors must be 

f dealt with in treating the sub- 

ject of accident prevention. 
Those factors are management, men, 
and foremen. Each has its various sub- 
divisions and contributing factors 
which affect the welfare of a safety 
program. 

The most important factor in the 
success of a safety program is the at- 
titude of the management. Manage- 
ment’s consent should not be that type 
which is half sold and says, “Yes, go 
ahead. See what you can do.” It must 
be that consent which comes from be- 
ing sold 100 per cent on the idea of 
such a program; that consent which 
comes from knowing that reduction 
of accidents will bring about a better 
morale and attract a better type of 
workman; that consent which comes 
with the knowledge that such a pro- 
gram is of economical benefit to em- 
ploye and employer alike; that con- 
sent which says, “We are interested 
vitally and want to see this program 
through, and to that end pledge our 
complete support.” 


Enthusiasm Is Necessary 


Definite policies set up by the man- 
ager and his staff with regard to the 
plan of accident prevention, must be 
carried out enthusiastically. The 
minute that management loses its en- 
thusiasm and fails to carry out poli- 
cies which it has set up, just that soon 
accident rates will increase and the 
activities of the safety program enter 
into the waning stage. 

After policies are established, an- 
other factor of much importance 
which is based on the psychology used 
by all good salesmen, enters into the 
picture. The salesman who wants to 
sell a new car will demonstrate with 
one that is clean, well kept and per- 
forms properly. The salesman follows 
that method because outward visible 
expressions have the desired effect of 
helping to win a favorable opinion in 
the mind of the proposed customer. 

A similar situation exists in the 
shop where a program of accident 
prevention is to be launched. Ma- 
chines and equipment need guarding, 
and probably other conditions should 
be changed. Management must dem- 
onstrate to its employes that it is 
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behind such a program. No better 
method can be employed than pro- 
tecting dangerous machines and 
equipment and remedying conditions 
in general. 

Buildings should be constructed 
lighted and ventilated properly so em- 
ployes are given every possible protec- 
tion, not only from the hazards of ma- 
chines, tools and equipment, but also 
from conditions which tend to impair 
or break down their general health. 
The installation of protective appli- 
ances and other changes, promoting 
healthier and more sanitary working 
conditions, become as effective as si- 
lent salesmen because they constantly 
remind the employe that the manage- 
ment is behind the program. 

Management having thus signified 
its intention to prevent accidents can 
effectively enlist the aid of every man 
in the shop because their support of 
the program is of paramount impor- 
tance. The men must use the me- 





Each Must Help 


O-OPERATION between the 

management, employes and 
foremen is necessary for the 
successful operation of an acci- 
dent prevention program. The 
management must be sold thor- 
oughly on the project before it 
is attempted and wholehearted 
support is essential. Educational 
methods on the part of the 
management are necessary to 
teach the men the value of safe- 
ty, with the foremen becoming 
the connecting link between the 
management and the employes. 
He should be taught the value of 
safety and must be equipped to 
teach employes its value. This 
article, describing the various 
factors that must be taken into 
consideration in launching a 
safety program, is abstracted 
from a paper presented at the 
recent annual meeting of the Na- 
tional Safety council in Pitts- 
burgh. The author is safety di- 
rector, Buick Motor Co., Flint, 
Mich. 











Factors 


chanical guards and devices that have 
been installed for their protection, if 
any benefit is to be derived from 
safety device installations. Men, in ad- 
dition to being apprised of the inten- 
tions of the company to enter into a 
program of accident prevention, must 
be given a certain amount of specific 
information which will aid them to do 
their work in the safest manner pos- 
sible. 


An employe undoubtedly will be 
willing to lend support but can only 
do so in a limited way because he has 
no general knowledge of hazards of 
the shop. To perform the work he is 
hired for, whether it be productive or 
nonproductive, he is supplied with 
tools, machines and other equipment. 
The manner in which he uses those 
tools and machines, determines the 
quality and the quantity of the work 
he produces. Likewise, he must be 
supplied with the tools of safety, 
some of which are the educational or 
instructional features of the program. 


Hazards Are Listed 


A safety rule book is nothing more 
than a set of tools which will enable 
the employes to perform the various 
operations in the program of accident 
prevention. It is important that the 
actions of the employes be standard- 
ized as much as possible so that the 
effect of the application of the safety 
rules will be most beneficial. General 
hazards suould be listed so that men 
will be informed, regardless of the lo- 
cality in which they are working. 
Specific havards and rules can be com- 
piled for departments whose hazards 
are confined to a particular class of 
work. 


The employe also can be informed 
of safe and unsafe practices by the 
employes’ publication which is an ex- 
cellent medium to disseminate infor- 
mation because it offers an opportunity 
to use photographs, charts, and print- 
ed material, in a form that cannot be 
used in poster work. 

The use of posters and signs can be 
employed for promoting safety among 
the employes, and is another impor- 
tant part of the program because in 
the poster a short snappy message is 
given which can be digested readily. 
Photographs, are used extensively be- 
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cause so much education is received 
through the eye. The picture meth- 
od also has its advantages over the 
printed poster because all nationali- 
ties and races are able to understand 
a message portrayed by picture. 
Signs can be used as a means of 
ealling attention to certain speci- 
fic hazards, to rules which must be 
emphasized specially, and to certain 
policies which must be stressed. 

Another method of educational 
value is that which comes as a result 
of activity in committee work. Acting 
as a member of a safety committee 
and contacting with senior members 
of that committee, gradually will 
bring knowledge to new members as a 
result of inspection tours. 

The foreman is supplied with ma- 
chines, materials, and men. With the 
proper combination of those items, 
he arranges the manufacture of a cer- 
tain product. He is held responsible 
for the machinery and sees that it is 
operated and cared for properly, and 
does not become damaged or broken. 
He exercises the same care to see that 
the material which comes to him 
is worked properly with the least 
amount of scrap. In addition to in- 
structing his men on how to operate 
a machine and care for it, the fore- 
man should tell them of the inherent 
hazards of the particular machine 
and of handling materials. 


Foreman Watches Department 


Any foreman who is efficient and 
is desirous of getting the largest pro- 
duction at the lowest possible cost 
constantly must scrutinize his depart- 
ment to see that nothing is wasted. 
Broken tools, scrapped material, 
damaged equipment and preventable 
accidents enter the waste column. 
This last item of accident cost is not 
the actual cost because a study by 
one large insurance company shows 
that the total cost of an accident to 
any corporation is about four times 
the actual medical and compensation 
cost. If that is true, any foreman who 
has accidents in his department is 
permitting his waste item to mount 
constantly and is allowing his depart- 
ment to become inefficient. The fore- 
man is the manager of his depart- 
ment. He is held accountable for all 
the scrap produced in that department 
and the machinery and tools that are 
damaged. He also should be held re- 
sponsible for the accidents in his de- 
partment. 

If that responsibility is to be placed 
on the foreman, management should 
give him some aid by taking him 
into its confidence and by giving him 
instructions and educational material 
to try and make him a better foreman. 
It seems necessary that when manage- 
ment expects these duties of a fore- 
man, management should in turn see 
that he is given proper instruction or 
education to better fit him for his 
work. 

The safety engineer is of invaluable 
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aid in giving instruction and prepar- 
ing special educational material for 
foremen. Records of accidents, show- 
ing frequency and severity should be 
prepared by him and given to the su- 
pervisory force. They also should be 
informed on the cost of accidents so 
that the superintendent can determine 
which departments are incurring ex- 
cessive costs. Compilation of rules and 
regulations, for and with the approv- 
al of the foreman, will give a set of 
standards by which the foreman can 
be guided in instructing his men. 
Special meetings in which discussion 
on subjects prepared by the safety 
engineer can be taken up are valu- 
able. 


Has Valuable Properties 
(Concluded from Page 74) 


their results published in Die Gies- 
serei, Feb. 3, 1928. Tests were made 
at various temperatures from room 
temperature to about 200 degrees be- 
low zero Fahr. Tests on five different 
mixtures with 40 bars to each mix 
were made. These tests confirm the 
earlier research referred to above, and 
indeed indicate a distinct tendency 
for increases in tensile strength at 
lower temperature for some grades of 
iron. There also was some tendency 
for increase in brinell hardness. How- 
ever there is some decrease in impact 
value at temperatures 112 degrees be- 
low zero Fahr. and lower. It is con- 
cluded that no serious diminution in 
properties occurs in cast iron at the 
lowest temperatures reached in av- 
erage climates. Those designing ap- 
paratus for low temperature service 
conditions should bear in mind ther- 
mal contraction and its consequent in- 
ternal stresses which likely may be 
encountered at lower temperatures 
just as designers should take into ac- 
count expansions encountered at ele- 
vated temperatures. 


This is the fourteenth article of a 
series on the engineering properties of 
gray iron. The thirteenth article ap- 
peared in the Feb. 1 issue and the fif- 
teenth will appear in an early issue. 
THE Ep rors 


S.F.S.A. Elect Officers 


At the meeting of the Steel Found- 
ers’ Society of America held in Cleve- 
land, Jan. 28-29, the following men 
were elected officers of the large and 
small ecastings divisions of the so- 
ciety: LARGE CASTINGS DIVISION, 
T. H. Harvey, Ohio Steel Foundry 
Co., Lima, O., chairman and W,. E. 
Trump, Machined Steel Casting Co., 
Aliance, O., vice chairman; SMaAuL 
CasTINGS Division, Clarence Tolan 
Jr., Dodge Steel Co., Philadelphia, 
chairman, vice chairman to be elected 
at the next meeting. 

Each division also elected program 
committees. Tiat committee of the 
large castings division consists of 
W. E. Trump, Machined Steel Cast- 





ing Co., Alliance, O.; G. B. Wadlow, 
Hubbard Steel Foundry division 
Continental Roll & Steel Casting Co., 
East Chicago, Ind., and R. A. Cannon 
Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Pa. The program 
committee of the small castings divi- 
sion is as follows: Eastern division 
H. C. Cunningham, Crucible Steel 
Casting Co., Lansdowne, Pa. and 
G. R. Casey, Treadwell Engineering 
Co., Easton, Pa.; Central-Atlantic di 
vision, Frank D. Glosser, Commercial 
Steel Casting Co., Marion, O.; Wil- 
liam J. Corbett, Fort Pitt Steel Cast- 
ing Co., McKeesport, Pa. and Ralph 
F. Tillman, Industrial Steel Casting 
Co., Toledo, O.; Midwest-Southern 
division, Martin Fladoes and L. 8 
Peregoy, Sivyer Steel Casting Co., 
Milwaukee and W. J. Donnelly, 
George H. Smith Steel Casting Co., 
Milwaukee. 

T. R. Heyward, Duraloy Co., Pitts- 
burgh, was re-elected chairman of 
the heat-corrosion resistant alloy 
founders division of the Steel Found 
ers’ society. 


Nonferrous Foundrymen 
Form Association 


Connecticut Nonferrous Foundry 
men’s association has been organized 
and has been meeting at the Hotel 
Garde, New Haven, Conn., on the sec- 
ond Monday each month. Meetings 
consist of a dinner, business session 
and a round table discussion. George 
Belknap, Belknap Mfg. Co., Bridge- 
port, Conn., was the speaker at the 
Jan. 12 meeting. He discussed melt- 
ing costs and furnace operations and 
was assisted by Dave Tamor, metal- 
lurgist, Reading Steel Casting Co., 
Hartford, Conn. 

Henry Spencer, Lombard & Co., Bos- 
ton, addressed the Feb. 9 meeting on 
“Grinding Wheels and Abrasives.” 
The speaker at the March 9 meeting 
will be a representative of the New 
Haven Sand Blast Co., New Haven, 
Conn., who will talk on the applica 
tion of sandblasting to nonferrous 
foundries. 

Considerable interest has been 
shown and the attendance at each 
meeting has averaged about 30. Of- 
ficers for 1931 are: C. H. Blanchard, 
Reading Steel Casting Co., Pratt & 
Cady division, Hartford, Conn., presi- 
dent; George Belknap, Belknap Mfg. 
Co., Bridgeport, Conn., vice president; 
Cc. D. Elliott, Wilcox, Crittenden Co. 
Inc., Middletown, Conn., secretary; 
and H. A. Phelps, Phelps Foundry 
Co., Ansonia, Conn., treasurer. 

Charles G. Jurack, formerly with 
the Milwaukee Foundry Equipment 
Co., Milwaukee, has become connect- 
ed with the Chain Belt Co., Mil 
waukee, in the foundry equipment di- 
vision. He will supplement the 
foundry engineering activities of the 
company and will have headquarters 
at the West Milwaukee works. 
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< GRAY IRON ) 
Do Not Blame the Sand 


What is the best method for mold- 
ng and gating piston ring pots from 
{ to 10 inches in diameter and 8 
nches in length. Is there any special 
sand used in the foundries where 
these castings are made successfully 
in large quantities. What core miz- 
‘ure do you advise for cores 6 inches 
» diameter and 36 inches in length 
vw sleeves cast on end in dry sand 
olds through pencil gates. These 
leeves are machined all over and 
nust be perfectly clean. The molds 
cem to stand up, but the cores scale 
casionally in the vicinity of the 





ites. 


The method of molding and gating 
ston ring pots depends to a consid- 
able extent on the number to be 
indled in any given period. Thus 
® rig and equipment for handling 
‘) of these castings per day would 
ot be at all appropriate for handling 
€ or two dozen. The actual method 
eally is immaterial since these cast- 
“es are made successfully in the cope 
in the drag, gated at the top or 
the bottom. They are molded sing 
in pairs and in groups of fom 
nly two features are essential, ir- 
spective of the method and equip 
nt employed One is” absolute 
anliness in the sprue, runner and 
te. The other is a mold in which 
® iron remains perfectly quiet 
ually a close check up on these two 
ints will indicate to the experienced 
indryman the necessary changes to 
opt These castings are made all 
er the country in sands from wide. 
varying deposits. The only requi 
te is that the sand be sufficiently 
etractory to prevent burning in, and 
ficiently open to permit the rapid 
ape of gas and steam 
ro some extent, the foregoing also 
plies to the 6-inch diameter cores 
the long sleeves Your present 
‘re mixture apparently is satisfac- 
yY with the exception that occa- 
onally the cores scale in the vicinity 
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HIS department covers all 
problems relating to metal- 
lurgical, melting and molding 
practice encountered in mak- 
ing steel, malleable-iron and 
gray-iron castings. Questions 
submitted by bonafide sub- 
scribers to this department will 
be answered by members of the 
editorial staff of The Foundry, 
supplemented where occasion 
requires by the advisory staff 
whose personnel is as follows: 

John H. Hall 

Cast Steel 
H. A. Schwartz 
Malleable Cast Iron 
J. W. Bolton 
Gray Cast Iron 


All questions must be ad- 
dressed to the Editor, The 
Foundry, Penton Building, 
Cleveland. 














of the gates. Without further in 
formation we cannot decide if this de- 
fect is a wash or a scab. If it is a 
wash it is apparent the core is lack- 
ing in bond. If it is a scab, the core 
contains too much bond, or it is not 
sufficiently vented or both. Reduce 
the amount of bonding material in the 
core sand mixture, run a 2-inch diam 
eter vent hole through the core, pro 
vide a means for the vent to escape 
readily through the cope and dry the 
core almost to the point of burning 


—Ca.24)—~ 
Metal Contains Alloy 


IT am interested in making nickel 
chrome alloy castings for trucks. What 
materials are used for alloying and 
what should be the analysis of the re- 
sultant iron? 

Several different methods are used 
for adding nickel and chromium to 
cast iron. The analyses given for au- 
tomotive castings vary according to 
the specifications of the castings 
buyer For example one quoted 
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analysis for cylinder blocks gives 
silicon as 2.30 to 2.65 per cent; 
maximum sulphur, 0.12 per cent; 
maximum phosphorus, 0.20 per cent; 
manganese, 0.60 to 0.80 per cent, and 
total carbon, 3.20 to 3.35 per cent 
This does not give the nickel and 
chromium content which will vary 
according to the amount of alloying 
agent added. In this case the sug- 
gested agent was a natural nickel- 
chromium bearing pig iron and the 
amount from 6 to 15 per cent in the 
mixture. This will give approximate- 
ly 0.06 to 0.15 per cent nickel and 
about 0.10 to 0.25 per cent chrom- 
ium. 

Another analysis given for auto- 
mobile cylinders contains 2.00 per 
cent silicon; 0.60 per cent nickel and 
0.35 per cent chromium. The other 
elements should be in the range pre- 
viously mentioned. The alloying 
agent suggested is nickel shot and 
ground ferrochromium which is add- 
ed in the ladle. A third method is to 
add a manufactured alloy containing 
nickel and chromium to the ladle 


-—GED—- 
Carbon Should Be Low 


What would be the effect of increas 
ing the manganese in grate bars to 1 
per cent? Will steel scrap additions 
to the charge improve grate bar cast 
ings, and how much should be added? 
Have you any data available on the 
use of pitch coke in the cupola for 
melting iron? 

No marked change will be noticed if 
the manganese in your grate bars is 
increased from 0.50-0.80 per cent to 
1.0 per cent. Growth and scaling de 
teriorate grate bars, and chromium is 
the element most effective in ameli 
orating those conditions. Since addi 
tions of steel scrap generally tend to 
lower the total and graphitic carbon 
and to increase the combined carbon, 
their effect may be considered bene 
ficial. The amount practicable to use 
depends upon the type of grate bars 
If they have to be machined, the per 
missible amount of steel scrap will be 
lower than would otherwise be the 
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case. A white iron will resist growth 
and scaling best, and from a metal- 
lurgical viewpoint, high percentages 
of steel scrap (70 to 90 per cent) may 
However, if the bars are 
thin, it will be found more difficult to 
run them with the more — sluggish, 
high steel mixtures. Quite often grate 
bars are made from ordinary iron. 
Not much data has been published 
on the use of pitch coke for melting 
Its high cost and fragility 
applica 
Lately, it is 


be possible. 


gray iron 
have proved barriers to its 
tion for that purpose. 
claimed that certain processes have 
production of a 
hard pitch coke which could be used 


made possible the 


in the cupola. It is said that small 
percentages of pitch coke (10 to 20 
per cent) mixed with the regular coke 
splits in the cupola, produce a marked 
increase in temperature of the iron at 
the spout 


-—€aQ Qa p>: 
Steel Cores Are Used 


We are interested in the 
ture of wire drawing dies, and unde) 


manuta 


stand that the numerous small holes 
in the dies are made with graphit: 
cores ire the cores made by the 
foundries, or are they supplied by 


manufacturers of graphite products? 


As far as we are aware, wire draw- 
ing dies are made from iron that will 
take a good chill, and they are cast 
against a chill block at the face of 
the die, or that portion from which 
the wire emerges after passing 
through the die. The cores usually 
are tapered and are small steel cones 
It appears as though a dense grade of 
should be satisfac- 

Undoubtedly, any 
graphite 
should be able to supply you’ with 


molded graphite 
tory for the cores 


manufacturers of products 
graphite cones of the desired form. 
aw A) 


Sand Is 


We are 
balls upon which we 


Too Tight 


sending vou tivo 


arinding 
would like to 
have your opinion and suggestions 
The batls are made from a minature of 
70 per cent steel scrap consisting of 
old railroad rails and angle bars ov 
drill steel about 1 inches in diam 
eter and 18 inehes longs: 15 per cent 
wheels or old 


pots, and Ws per cent return serap 


railroad co smelter 
The metal is melted in a 36-inch cu 
pola using 1000-pound charges The 
arerade coke split iN 150 pounds 
Limerock, lw pounds ferro hromium 
9 pounds, and ferromanganese, 6 
pounds are added to cach charade 7 he 
illustration shows the 


arrangement of a flask for 


det OM PanUing 
3e-inch 
diameter balls which are molded on a 
jolt-squeeze, stripping machine The 
flasks are 16 xX 20 x 5 inches deep. To 
save floor space, the flasks are 
stacked two or three tiers high, and 


offset to permit pouring We are also 
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sending you samples of the sand used. 
The balls show pits and shrink holes. 
How can the appearance be improved? 
The balls are used in grinding ore and 
must be hard and tough to wear well 
without undue breakage. 


The specimen balls sent for exam- 
ination indicate that the metal was 
agitated from the time it was poured 
into the mold until it solidified. The 
exterior skin indicates that the agita- 
tion was caused by moisture probably 
in the form of steam which could not 
escape from the mold rapidly enough. 
That also is borne out from the de- 
scription of your method of molding, 


N pacing Between Cavities Re- 
quires Open Sand 


and the samples of sand that you for 
warded. The first 
we make is that you obtain a much 


recommendation 


coarser sand than you now are using, 
or open up your present sand by 


heavy additions of a_ fairiy coarse 
grade of silica sand The bond in 
your present new sand is extremely 
high, and considerable silica sand muy 
be added. The 
make your sand, the less trouble you 


will have from moisture in the form 


more open you can 


of steam, and other gases 

The sand you are using possibly 
might work if you did not have so 
many balls to a flask, and if the molds 
were laid separately on the floor. The 
former would reduce the quantity of 
latte! 
give it a better chance to escape from 
the mold. 


steam formed, and the would 
However, if you wish to 
continue your practice of stacking the 
molds, you will have to have an more 
open, permeable sand as mentioned 
Also you will obtain better results by 
between each 
two molds That will prevent the 


placing a_ steel plate 


steam from the molds below permeat 
ing those above. Vent channels of 
reasonable size should be scratched in 
the underside of the drag. and the 
top side of the cope. They will aid in 
carrying gases away from the molds 
The shrink holes you mention are 
caused by insufficient feeding. To ob- 
tain a ball as near round and as solid 
as practicable, it will be necessary to 


increase the head of metal. At prese: 
you have a head of about 3 inche 
whereas it should be at least 6 inche 
The easiest way to accomplish the 
crease is to bush the pouring gate 
additional 3 inches above the cope 

It appears to us that your iron mi 
ture will be rather low in silicon 
you use steel scrap, car wheels, a1 
return scrap We believe that ye 
will have better results by using 
per cent steel scrap, 15 per cent eg 
iron scrap which could be the smelte 
pots you refer to if they are not 
burnt up, and 15 per cent retu 
scrap. We do not believe that 1 
amount of chromium you now 
adding is adding much to the ab 
sion resistance of the balls To 
tain the best results it will be nec 
Sary to increase the amount of fe 
chromium to about 30 pounds per 10 
pound charge. That will give a el 
mium content around 1.60 per ce 
and of course will add to the « 
the balls 


Iron Chills Are Used 


ire the chills used fe nite / 
wheels made of steel or of cast ii 
and what are the approximate di; 
sions Of the chills? Have you a 
formation on the actual thick 


a standard car wheel rim? 


Chills used for car whee 
of cast iron The size 
some extent depending 

eight of the wheel cast 
Heavier chills are used with heavie 
wheels. The approximate dimensio1 
of the chills will be 44% x 5'. inche 
the 44-inch dimension being parall 
to the tread Since the face ot 
tread is tapered, it will be difficult 
give the actual thickness of whee 
rims, but we believe that they va 
from 15g inches fer the lighter whee 
to 17%, inches for the heavie wher 


<a aa) 


Core Is Too Heavy 


IT am faced with the problem of su 
porting 185 cubic feet of core on al 
inch white pine cope with sides ai 
What is ti 
weight of a cubic foot of ramm 


ends 2% inches thicl 


sand? 


Acording to the Foundrymens Han 
book a cubic foot of rammed san 
weighs 87 pounds. With minor vari: 
tions this figure will serve for calc 
lating either green or dry sand. Ir 
exceptional instances, for examp! 
where heavy core irons are used ey 
tensively, the figure will have to be 
revised. As a factor of safety and als« 
as a convenience in multiplying it i 
customary to use the constant 90 ir 
stead of &7 Thus in your instance 
the weight of the core will be 185 x 9 

16,650 pounds, a little over § tons 
Without further details, length, widt! 
and thickness of the core, it is impos 
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sible to say whether a 10-inch white 
pine cope with sides and ends 2% 
inches thick will support it, but we 
should say not. If the core measures 
1x 10x 18 feet, 2x 9x 10 feetor3 x6 
x 10 feet the cope is not sufficiently 
rigid to support it or to resist the 
pressure when the mold is filled later 
with metal. By bracing the top of the 
cope with strongbacks, or rails, you 
might make it serve, but the practice 
is risky. Only iron or steel flasks 
should be employed on large jobs. 


Borings Are Compacted 


Do you know of any process where 
hy cast iron chips such as lathe turn- 
ings can be 
blocks or pigs for cupola use? We have 


compressed into solid 
in mind using up chips from our 
lathes and drills in this manner. 


Several firms are compressing 
cast iron and steel borings, stamp- 
ings, ete. into briquets for remelt- 
ing. Some of the methods employ a 
cementing binder such as clay water, 
sodium silicate, portland cement, 
ete., which is added to the borings 
and then they are compressed. Other 
methods do not use any binder, em- 
ploying only hydraulic pressure to 
accomplish the formation of the bor- 
ings into a more or less solid mass 


that will stand considerable 
handling. 
Several automobile companies 


compress borings in briquets about 
4 inches in diameter and 3 or 4 
inches long which weigh about 7 
pounds. No binder is used and the 
pressure employed is 20 tons per 
square inch. The machine used has 
a capacity of 50 tons of briquets per 
24 hours. Long steel turnings also 
may be compressed, but before this 
is done the turnings pass through 
a machine which chops the long 
turnings into short pieces. 


—Ca a a)—: 
Melt Small Amount 


Recently we have been contemplat- 
ing the production of small gray iron 
castings in our foundry. Many of the 
castings are irregularly shaped and in 
some instances the section is not over 
‘g-inch. The work presents many of 
the problems found in ornamental 
cork. What should be the composition 
of the mix and what type of furnace 
should be used to obtain the best re- 
sults? Orders for this work only 
amount to between 250 and 500 pounds 
and this would not justify the opera- 
tion of even a small cupola. 


Since you already are operating 
a gray iron foundry presumably 
equipped with a cupola, we fail to 
see why you are speculating on what 
type of furnace is required to melt 
iron for a limited quantity of small, 
light gray iron castings. If your 
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regular run of iron is too hard for 
the special castings, you either can 
charge a few hundred pounds of 
soft iron near the first of the heat, 
or, you can add a little powdered 
ferrosilicon to a ladle of your reg- 
ular iron before you pour these spe- 
cial castings. Typical analysis for 
gray iron castings approximately 
-inch thick would show silicon, 
2.75 to 3.00 per cent; sulphur, un- 
der 0.10 per cent; manganese, 0.40 
per cent, and phosphorus, 0.40 to 
1.00 per cent. Under ordinary con- 
ditions the mixture would be made 
up of pig iron and scrap on a 50-50 
basis and of course the iron must 
be melted exceedingly hot. 


Heat Relieves Strains 


We are enclosing drawing of a gas 
fired heater combustion unit approzt 
mately 2 x 4 feet, 3/16-inch thickness 
of metal and weighing 325 pounds. We 
are considering the problem of heating 
these castings to remove all contrac- 
tion Strains and will appreciate your 
opinion on the proper temperature, 
length of time to hold them at mari 
mum temperature and whether and to 
what extent this treatment will re- 
move strains and render the castings 
immune to cracking in service. 


Heat treating castings is practiced 
to a considerable extent under certain 
conditions, but we doubt if it would 
be of any practical benefit in your 
ease. The drawing shows a fairly 
well proportioned casting and one 
that is not subjected to any undue 
strain during the cooling period. If 
the present castings crack in service 
it is evident that the composition of 
the iron is not suitable. Castings re 
sembling yours in general features 
are made by the radiator people reg- 
ularly without any trouble and with- 
out any after treatment. In the 
event that you intend to heat treat 
some of your castings you probably 
will derive the greatest benefit from 
heating the casting to a temperature 
of 1000 degree Fahr., and then al- 
lowing it to cool very slowly. This 
treatment is applied with beneficial 
results to automobile pistons which 
correspond closely in metal thickness 
with your heater sections. 





Wheels Chill in Hub 


When we pour a mirture designed 
to produce a heavy chill in our mine 
car wheels, we find that the cored hub 
is too hard to machine. The metal ap- 
pears to be chilled. Do you know of 
any materiai or method that will pre- 
vent the cores from chilling the metal 
in the hubs? 


So far as we know there is no core 
coating material that will affect the 
composition of the iron coming in 
contact wtih it. The effect practically 


will be the same whether the core 
is green sand, or dry sand or 
whether it is coated or uncoated. 
Iron of a composition that will show 
a chill when it comes into contact 
with a sand core, will show prac- 
tically the same depth of chill if 
poured in an open sand mold. One 
possible solution of the present 
trouble is to employ a lighter chill- 
ing mixture and heavier chill rings 
on the wheels which must show a 
heavier chill than usual on the 
treads. The natural objection § to 
this of course is the expense of main- 
taining two sets of chill rings for 
one size of wheel, one set for the 
wheels requiring a normal depth of 
chill and the second for wheels in 
which the chill must be deeper. The 
center cores in these wheels prob- 
ably are made in one piece with the 
core that forms the oil chamber. In 
that case it is no use suggesting 
the advisability of omitting the hub 
core altogether. The hubs of many 
small wheels and other castings are 
cast solid and the center hole is 
bored afterward through clean, solid 
metal. One possible solution for the 
problem would be to grind the center 
hole instead of finishing it with a 
steel tool in the ordinary manner 
either in a lathe or under a drill. 
Grinding devices for this purpose are 
available and may be secured, also 
expert advice on the subject, from 
grinding machine manufacturers ad 
vertising in Tuer Founpry. 


— Gaia) — 


Carbon Is Too High 


We are in a@ quandary due to the 
variations we _ are 
physical tests since one of our con- 
tracts calls for 15 per cent elongation 
in 2 inches, and a tensile strength of 
50,000 pounds per square inch. We 
submit three bars and two must meas 
ure up to the specifications, but we 
only average 12 to 13 per cent as may 
be seen from the following figures 


obtaining in 


Tensile strength, 54,000 pounds pei 
square inch, elongation 13 per cent; 
tensile strength, 51,000 
square inch, elongation, 12 per cent, 
and tensile strength, 
per square inch, elongation, 12.5 per 


pounds per 
52,300 pounds 


cent. A fair average analysis of ow 
white iron is as follows: Silicon, 0.80 
to 1.0 per cent; sulphur, 0.05 per cent 
phosphorus, 0.168 per cent; mangan 
ese, 0.29 per cent, and carbon, 2.50 to 
2.65 per cent. Our annealing is run 
to 1750 degrees Fahr. in the usual 
cycle. 


It is doubtful whether an elongation 
of 15 per cent in 2 inches can be main- 
tained continuously with a total car- 
bon range of 2.50 to 2.65 per cent, al- 
though it may be reached part of the 
time. To attain the desired elongation 
it is suggested that you reduce your 


ta 


total carbon, say to 2.35 per cent or so. 
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‘Problems in 






Nonferrous Founding 


Air Is Entrapped 


We are manufacturing tire molds in 
which we use aluminum matrizes. 
There are two sizes varying in weight 
from 55 to about 225 pounds, and the 
castings have to be as dense as pos- 
sible to prevent imperfections on the 
tire surface. To attain the desired 
density we employ a chill which is 
heated before use. A good working sur- 
face is obtained where the chill is em- 
ployed, but the upper or cope surface 
of the casting contains blowholes 
which we attribute to trapped air or 
gas, or foreign impurities. We have 
tried various means to overcome the 
difficulty without success. 

The molding is ring-shaped and it is 
gated from a central sprue with run- 
ners straight across connecting oppo- 
site sides of the cavity. That arrange- 
ment confines the blowholes on the 
cope side in small areas where the 
gates enter. We have tried numerous 
gates, but it appears that the fewer 
the gates, the better the confinement 
of the holes to definite areas. The 
aluminum used is remelted ingot, 
higher in copper than No. 12. The 
metal is melted in an iron pot, and is 
dipped out into ladles for pouring. 
Pyrometers are used in melting and 
pouring. The temperatures employed 
are 1275 to 1300 degrees Fahr. in melt 
ing, and 1225 to 1260 degrees for pour 
ing. We wonder whether the handling 
during melting may be «a factor in 
creating the holes. 

From the evidence presented, it ap- 
pears that the metal being used is 
aerated at some point between the 
furnace and its settlement in the 
mold. Molten aluminum is viscid like 
certain oils, and any air mixed with 
it does not escape easily. There is a 
tendency of entrapping air in the mol- 
ten metal in the practice you employ, 
if it is done carelessly. The metal 
should not be allowed to fall any 
great distance. The shorter the fall, 
the less the tendency for air to be 
entrapped. That applies both to the 
pouring from the furnace and into 
the mold. You can try that out for 
yourself. Try pouring into a ladle 
from a height of 18 inches and exam- 
ine the castings. The same thing can 
be done with a mold. Then pour the 
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Dy Char les Vickers 


metal so that the distance between 
the two is at the minimum. You will 
find that where the distance is least, 
the better the castings as far as blow- 
holes are concerned. Information on 
that subject is contained in “Pouring 
Height Should Be Low in Casting 
Aluminum Alloys,” by D. B. Hobbs 
which appeared in the Sept. 1, 1929 
issue of THe Founpry. 


—-GED— 
High Heat Needed 


We would like some information on 
the subject of making monel metal 
castings. Are the molds cast in green 
sand or are they dried, and how 
Should a mixture of around 64 per 
cent nickel, 36 per cent copper, with 
a small piece of aluminum added be 
melted and poured? 

Monel metal, because it has a base 
of nickel, has a high melting point, 
around 2480 degrees Fahr., and its 
pouring temperature is variously 
given at from 2730 to 3000 degrees 
Fahr. An oil- or gas-fired crucible 
furnace will melt and bring this metal 
to its casting temperature. Therefore, 
if the melting equipment does not in- 
clude a high temperature furnace, it 
will be best not to attempt to make 
monel metal castings. 


The high pouring temperature of 
monel metal renders ordinary brass 
molding sand unsuitable for the 
molds, as it is not intended to with- 
stand such a temperature. When only 
a few heats of monel are to be cast, 
a facing of new molding sand 10 
parts; fine grained silica sand 5 parts, 
and one part of ground clay, should 
be well mixed and sieved, and wetted 
to proper dampness with molasses 
water. It should be prepared the pre- 
vious night, banked, wetted, and al- 
lowed to mature until morning. This 
should be used as a facing on all parts 
of the molds which are exposed to the 
liquid metal. The backing sand should 
be heap sand, not finer than a No. 1 
grade. 

One foundryman prefers to use a 
facing composed of 1 part Jersey fire 
sand to 2 parts No. 2 grade molding 
sand, wetted with a solution of 30 
parts water to 1 molasses, but of the 











two facings the first mentioned is 
best. It is advisable to skin dry the 
molds thoroughly and pour them be 
fore they get cold. They can also be 
put into the oven overnight as con- 
venience dictates. We do not advise 
the addition of aluminum as a de- 
oxidizer, it is better to use silicon- 
copper, adding 1 per cent of the 10 per 
cent alloy. Either plumbago or silica 
flour mixed to a cream with molasses 
water is used for coating the molds 
If you have many castings to make, 
use the following sand mixture for 
light castings: 1 part No. 1 Albany 
1 part Jersey, and 3 parts old black 
sand. Mix with water or clay wate! 
until the sand is moist enough to 
stick together when squeezed. Mediun 
castings may be made in a mixture 
consisting of 2 parts of old black 
sand, and 1 part new Albany No. 1 


Gating Causes Trouble 


We are making some small brass 
castings for a water softener whicl 
have to withstand 100 pounds pr 
square inch water pressure. The cast 
ings are tight at all places except at 
the gate where the metal is poured in 
This portion sweats water under pres 
sure. The alloy we use contains 87 
per cent copper; 3 per cent tin; 2 per 
cent zinc, and 8 per cent lead. 

It appears to us as though you 
difficulty is caused by faulty gating 
since the castings are tight except at 
the gate. It may be that the gate is too 
small for the casting and instead of 
feeding metal, draws it away as it 
solidifies first. Perhaps the branc! 
gate leading from the sprue to the 
casting is too small and freezes before 
the casing or the sprue are solid. This 
prevents any feeding of the casting 
Therefore, we suggest that you try 
changing your method of gating and 
see what difference that makes. 

If you want to try other alloys, the 
following are admirable for pressurs 
castings: Copper, 82 per cent; tin 7. 
per cent; zinc, 4.75 per cent: lead 
5.75 per cent; aluminum, antimony 
and iron, none. Another alloy con 
taining nickel is as follows: Copper, 
89 per cent; tin, 6.5 per cent; zinc, 2 
per cent; lead, 1.5 per cent, and nickel, 
1 per cent. 
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BILL 


By Pat Dwyer 


alks About Clams and Core Sand 


OME TIMES,” Bill remarked the 
other night as we sat in front 
of the fire, “some times I won- 
der if we have not the wrong slant 
on this here now business of living.” 

“Maybe yes,” I admitted cau- 
tiously, “Maybe no. Up to the 
present I have learned of only 
two alternatives. You live or 
vou do not live. Am I to infer 
from the lengthy and no doubt 
earefully thought out opinion 
which you just have delivered 
in a straight forward, manly 
manner, that you are in favor 
of the deepest depression. You 
sonally, I am in favor of stick- 
ing around for another decade 
or two, if for no other reason 
than to see how periods of pros- 
perity inevitably follow periods 
of the deepest depression. You 
und I have seen several of these 
slumps since we started to earn 
a more or less honest living in 
the sweat of our brow. We have 
weathered them all have we 
not? We have looked vainly for 
jobs and we have worked short 
time, but on the other hand, if 
you want to argue about it, we 
have had employers bidding for 
our services. We have worked over 
time and Sundays and we have seen 
he seale of wages approximately 
trebled and the working week re- 
duced from 60 hours to 44 hours.” 

“That is just the trouble,” Bill said, 
that sweat of the brow. stuf The 
wages have gone up and the hours 
uve come down, but you can’t get 
way from the fact that we still are 
chained to a job. 1 should not mind 

every one was in the same boat, 
ut when I leok around and see birds 
vho never did a tap of useful work 

their lives, and who apparently 
ead a happier life than me—or should 

say J? I sometimes wonder if I 
ive the right idea, or, if I simply am 

goat. 

“Mind you I am not referring to 
‘these lads whose fathers carefully 
reased the skids and shot them-——the 
ids, not the skids—beyond the ne- 
essity of earning a penny. They 
ve a fairly legitimate excuse for liv- 
ng like so many butterflies. 

“The birds I have in mind—and 
‘irds is right—they live like the birds 
of the air—the birds I have in mind, 
never earned a penny and never in- 
erited one, yet they eat and sleep, 
pend their time to suit themselves 
nd take orders from no living man.’ 
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“Who are these favored individ- 
uals?” I naturally inquired, “Do you 
know how they do it and—what per- 
haps is more important—what steps 
are necessary to join the organiza- 





What's a Million or Two Among Friends? 


tion— if they may be organized?” 

“Unfortunately,” Bill) replied, “I 
cannot answer the second and third 
questions. I have puzzled over the 
problem for many years, but up to 
the present the happy solution has 
escaped me. I may get it vet In 
the meantime I have to keep plugging 
away at the daily grind and in my 
spare time envying those fortunate 
individuals who have discovered the 
secret of living without effort. 

“IT met three of them last summe 
while on a vacation down East We 
went out in a boat—” 

“You told me about that before,” | 
reminded him, “about how you and 
three other lads went out swordfish- 
ing. You will pardon me if I gathered 
a mistaken impression from your ac- 
count, but it seems to me these three 
lads performed yeoman service that 


day. Harpooning a swordfish and 
dragging the 10-foot body aboard is 
not exactly child play. These men 


wers not loafers 

“You're blame tootin’ these lads 
were not loafers,” Bill interrupted en- 
thusiastically, “However, I was not 
referring to them. These three lads 
I am talking about now were in a dif- 
ferent category altogether. They were 
lively enough and all that kind of 


thing. In face, if anything, they were 
too lively, but their efforts were de- 
voted to sport and not to work, if we 
accept the term work in the ordinarily 
understood sense. That is, effort ex- 
changed for gain, either in the 
form of filthy lucre or for some 
negotiable commodity. I for- 
get now, who suggested the 
thing first. Probably Archie. 
Very ingenious lad, Archie. Al- 
ways thinking up new ways of 
killing time. Anyway some 
time in the afternoon while the 
four of us played forty-five for 
almost unbelievable sums, the 
suggestion was advanced that 
we should go on a clamming ex- 
pedition the following day. At 
first I was inclined to inquire 
on what basis the expedition 
was to be financed, but after 
noting how cheerfully the play- 
ers wagered, won and lost vast 
imaginary sums all afternoon, 
I decided that money was a de- 
tail of no importance, ono that 
would take care of itself. After 
events fully justified this belief 
A brief examination of the 
beach and a short mental cal- 
culation showed that the tide 
would be at the lowest point of the 
ebb about 4 p. m. That meant we 
could commence excavating on the 
clam beach about 2 p. m. and could 
follow the retreating tide for a couple 
of hours. At any stage beyond half 
high water the beach is submerged.” 

“IT have dug clams," I said, ‘there 
fore you may omit the natural his- 
tory lesson on the influence of the 
moon on the tides and how they rise 
and fall twice every 24-hour day. A 
slack period at the peak of the flow 
and another similar period at the end 
of the ebb, adds about an hour to the 
cycle. For that reason, high or low 
water is about an hour later each day 
at any given place. Let the sailors 
worry about that. Carry on with the 
clams.” 


“Since you are such a smart little 
fellow,” Bill remarked, “I need not 
tell you that we planned to leave our 
side of the harbor about 1:00 p. m. 
That would give us an hour for the 
passage in the event we had to beat 
up against a head wind or on the 
other hand if we had to crawl along 
slowly under a favorable but light 
breeze. 

“Tho other two eventualities—get 
that, eventualities—a dead calm. or a 
whistling gale from the north were 

















dismissed carelessly as those kind of 


bridges you do not cross until you 
come to them. 
“Archie favored a motor boat for 


the trip, but Tommy bitterly pointed 
out that every one either was in use 
or the cabin and engine room were 
locked up as tight as their owners 
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“*The suspicious nature of some of 
these lads,’ he complained, ‘is positive- 
ly beyond belief. Actually gives the 
place a bad name. Here’s Bill now 
f’rinstance, a visitor in our midst as 
you might say and we are prevented 
by these crabs from showing him 
proper hospitality. There should be 
a law or something—’ 

“He was interrupted by Jim 
said he knew where a sail boat 
moored. The owner was out of town 
temporarily and the boat was just ly 
ing there idle, or as Jim expressed it 
in a slightly mixed metaphor ‘Lying 
there like a dog in the manger, eating 
it’s head off!’ 

“We met at the appointed place on 
the following day and I was humili- 
ated to discover that I was the only 
one who was not properly equipped 
for the expedition. Archie, Tom and 
Jim wore long rubber boots. A mo- 
ment’s reflection indicated that per- 
haps the rubber boots were justified, 
but I could not imagine why Archie 
carried a double barrel shot gun, why 
Tommy displayed a heavy revolver 
and Jim had a long, wicked looking 
knife in a sheath at his belt.” 

“Wait a minute,” I exclaimed in 
astonishment, “I thought this was a 
claim digging adventure? I know the 
claim is a wily animal with a discon- 
certing and disgusting habit of squirt- 
ing half a pint of water in your eye 
when you reach after him in his nest, 
but I never have heard of any per- 
son attacking him with fire arms or 
long knives. Don’t tell me the game 
laws have changed to the extent that 
you first have to flush him and then 

take him on the wing. You will be 
telling me next, that one of the gang 
had a couple of clam hounds in tow!” 

“Well,” said Bill, “I'll tell you. The 
same line of thought flashed through 

and I glanced around sur- 


who 
was 


my mind 
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type of dog 
this line of 


reptitiously to see what 
had been developed for 
sport. Unconsciously I conjured up 
a vision of a long, slinky animal, 
built to the general specifications of 
a daschund, you know, long wheel 
base, low hung chassis, and so forth, 
also a sharp snout and long curved 
claws for coaxing 
the clams out of 


their hidie holes. 
However, I saw no 
animal of this or 


any other kind in 
the vicinity. As a 
guest I did not want 
to appear unduly 
inquisitive. 
We climbed aboard 
and pushed off with 
a nice quartering 
breeze filling the 
main sail and jib. 
About half way 
across the harbor 
the distressing dis 
covery was made 
that no one had 
brought any bait. I 
wondered. We had started out pre- 
sumably to dig clams. The sight of 
the fire arms had suggested that the 
intention was to shoot them and now 
apparently the plan was to catch them 
with a hook and line. 

“A timid inquiry on my part was 
met by a general laugh. The bait was 
for the use and benefit of the fisher- 
men and simply was a facetius col- 
loqualism for liquid refreshment. 

“Archie—ever resourceful Archie 
pointed to a schooner lately in from 
St. Pierre, and modestly admitted 
that the skipper 





“In deference to our late benefactor, 
Archie graciously proposed ‘St. Pierre. 
May she never run dry!’ 

“The close co-operation and unanim- 
ity of action usual on occasions of this 
kind was slightly marred by the ab- 
sence of glasses. The bottle was 
passed from hand to hand, but strictly 
according to the rules of etiquet and 
the laws of sanitation. Each lad rub- 
bed the palm of his hand across the 
mouth of the bottle before he applied 
it to his lips. The same pitiful and be- 
traying gesture is not uncommon 
among diners who polish the silver 
with their napkins before they com- 
mence to eat. 

“As a prelude to The Ladies and 
also singularly apropos of the object 
of the expedition, Jim sang with great 
feeling the tender and sentimental 
ballad of Mary Ann McCarthy, the 
lady who never got a —er—Ah—that 
is I mean to say—the lady who failed 
so emphatically to get any clams. This 
was a particularly happy inspiration 
because naturally it called for further 
libation to better luck on our part. 

“When the bottle was empty it was 
long as it 
our- 


thrown overboard and so 
remained in range we amused 
selves by shooting at it with Tommy’s 
Shooting at it is right be- 
the shots 


revolver. 
cause, for some 
went wild. 

“Then Jim declared that if it wasn’t 
for losing an heirloom in the family, 
he could have split the bottle with his 
knife. To prove his skill with this 
formidable weapon, he launched it at 
the mast and drove the point over an 
inch in the wood. 

“Tommy criticised Jim’s under hand 


reason, all 





was a friend of ( | 
his. ‘‘ ’What Ho!’ 
he, ‘What 
are friends for 


says 


unless you, can 
use ‘em? Stand 
by, my bully 
boys, to £0 
about!’ Beating 
back to the 


schooner, hobnob- 
bing with’ the 
captain and crew 
and one thing or 
another consum- 
ed another preci- 


ous hour, but as 

















, 





sapient- 
ly pointed out, 
clams are not 
migratory animals. They 
vesterday, they are there 
without peradventure of doubt, would 
be there tomorrow. On the other hand, 
the opportunity of securing —free— 
a quart bottle of strong water that 
never contributed a cent to the reven- 

imperial majesty king 
God him—did not 


turn up every day. 


Tommy 


were there 
today and 


ues of his 
George V save 

“This patriotic sentiment suggested 
a toast to the king and was duly hon- 


ored He will be glad to hear that! 


Very Hard To Hit One of These Shifty Masts 


method. He claimed that the prope! 
technique of knife throwing lay in 
first concealing the .nife point up be- 
tween the shoulder blades. When the 
time came for action, a single light 
ning like over arm swing snatched it 
from its place of concealment and sent 
it whizzing to its destination. ‘Look’ 
says he, ‘Just like this.’ 

“So far as speed was concerned, his 
theory was O. K., but unfortunately— 
as he explained afterward—he saw 
two masts instead of one. He cut his 
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ir. The knife flew past the mast, 
\rough the jib and disappeared in 
ater that at this point was reputed 
be 10 fathoms deep. Jim made a 
cious pass at Tommy and that gent 
ertainly would have gone to the bot- 
m after the knife if I had not grab- 
ed him by the leg and pulled him 
board. 
“Archie added the finishing touch, 
st before we landed. Tommy was in 
e bow, ready to jump. I had the til- 
Archie and Jim were seated side 
v side on the center thwart, Archie 
cing aft and Jim facing forward. 
e butt of the gun rested on the 
wart between Archie’s legs and the 
uzzle was pointed to the sky. With- 
it a word of warning he fired both 
barrels. He claimed afterward, he did 
partly for a joke and partly to take 
Jim’s mind off the loss of his knife. 
Boy! He certainly succeeded beyond 
s most sanguine expectation. 
“The heavy charge of shot cut the 
eak and throat halliards and every- 
ing came down by the run. The 
block fell on Jim’s head and laid him 
out stiff. The sail buried Archie and 
lommy jumped overboard. Fortunate- 
ly we were in shoal water close to the 
beach and the boat had enough way on 
er to bring her in.” 


He Gets an Inquiry 


“Well” I said, “did you get any 
ims?” 
“Clams?"’ Bill echoed, derisively, 
By the time all the arguments were 
settled amicably, the block replaced 
and the halliards spliced, the rising 
tide had covered the beach and the 
clams were as safe as Jim’s knife. 
Talking about clams and beaches 
d that kind of thing” Bill continued 
eminds me of an inquiry I had from 
. foundryman the other day. He said 
that he had charge of the core room 
a gray iron foundry where many of 
the castings were molded in dry sand 
cores. Instead of the usual pattern, 
flask and sand, two or more cores were 
fastened together to form the mold. 
Properly speaking these blocks of 
sand are not cores, since they are de- 
sicned to form the outside and not 
the inside of the casting, but since 
ndrymen have fallen into the habit 
calling every lump of sand that 
es through an oven a core, we'll let 
t point go for the moment. 
He set forth his inquiry under five 
ids, as the lawyers say, to wit, as 
lows: 1—What kind of a sand mix- 
e can be used and reclaimed. 2- 
iat is the proper proportion of bind- 
new and reclaimed sand. 3—Is 
same mixture employed irrespec- 
e of whether the sand is dried with 
torch, skin dried over a fire, or 
ied in an oven. 4—What is the 
per size of coke to use under a 
id in the floor, what is the proper 
pth for the bed and are empty fac- 
sacks the best medium for cover- 
the coke in the bed. 5—What 
id of core binder resists the highest 
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heat, that is to the best advantage. 
“These questions cover such a wide 
range and seemed to indicate such a 
thirst for information, that I sug- 
gested he should secure one or maybe 
several books which are available and 
which cover the subject of molding 
and coremaking. For his convenience 
I enclosed a list of these books with 
the titles, authors, publishers, prices 
and brief synopsis of the contents. A 
letter is sufficient in some instances 
to answer specific questions, but there 
is nothing like a good, reliable book 
from which a man can take his own 
information in small or large doses, 
depending on circumstances. 


Take Them in Order 


“I wrote him that I would take his 
questions in the order in which they 
were presented, and would answer 
them briefly. From these answers he 
readily could see that the subject was 
too great to cover properly in an ordi- 
nary letter. 

1—-Practically any kind of sand 
may be reclaimed and used over again 
if the foundryman has the necessary 
equipment and is thoroughly familiar 
with the properties and characteris- 
tics of sand and the application of 
binders. Lacking this knowledge, or 
delegating the work to some person 
who is not properly qualified, will 
lead to nothing but loss and disap- 
pointment. Sand reclamation, parti- 
cularly on any extensive scale, is work 
for an expert. 

2—The proper proportion of new 
and old sand and binder varies ac- 
cording to the shape, size and position 
of the core in the casting. Physical 
characteristics of the sand also must 
be taken into consideration. For ex- 
ample, intricate cores on the inside of 
a casting must be made from a clear, 
sharp sand. Covering cores and others 
of a like character may be made from 
old, burned sand or heap sand bonded 
with any material that will hold the 
grains together. Other cores, depend- 
ing on position, amount of handling 
required and many other factors, are 
made satisfactorily from mixtures that 
range between these two extremes. 
There is no such thing as a standard- 
ized mixture suitable for all occasions. 

3—This is a seemingly contradic- 
tory question since in perfect good 
faith it may be answered by either a 
yes or no. The same sand mixture may 
be employed irrespective of whether 
the face of the mold or core is dried 
with a torch, an open fire or in an 
oven. However, if the sand has to oc- 
cupy a position where it is not proper- 
ly supported, manifestly a sharp sand 
without any natural binder cannot 
be employed. This form of core mix- 
ture would serve admirably in a flat 
core turned out on a plate and could 
be dried with a torch, an open fire or 
in an oven. The mixture could not 
be used, in a high wall. It would col- 
lapse in the green state. The method 
employed for drying a core or mold is 


immaterial, so long as the obiect 
is accomplished. 

4—The proper size of coke to use 
under a mold is any size larger than 
coke breeze. In other words the coke 
from the stock pile. The usual depth 
of a coke bed is 4 to 6 inches. In mod- 
ern American foundry practice, the 
coke bed is not covered with bags of 
any kind, neither is it covered with 
wrapping paper, hay or straw. The 
habit went out with the bustle, the 
horse and buggy, grading by fracture 
and other quaint peculiarities of ves 
ter year. 

The coke is pounded down firmly 
with the butt end of a rammer and 
then covered immediately with the 
first layer of sand. The purpose of 
the coke is to allow the gas and steam 
to escape freely from the sand close 
to the molten metal. Therefore why 
should the passage be hindered by a 
layer of old bags, paper or straw? 

5——-This is another equivocal ques 
tion. If he means which requires the 
highest heat in the oven, the answer 
is that sand in which linseed oil is 
employed as a binder, requires the 
highest temperature to function prop- 
erly. If the question is designed to find 
which core mixture best resists the 
heat of the molten metal, the answer 
is that the binder is not a factor of 
any importance. The refractoriness of 
the sand determines this point 

Book Review 

Metallurgy of Bronze, by H. C 
Dews, cloth, 147 pages, 5% x &% 
inches, published by Isaac Pitman & 
Sons, New York, and supplied by Tue 
Founpry, Cleveland, for $3.75 with 
postage 15 cents extra, and in London 
by the Penton Publishing Co. Ltd., 


416-17 Caxton House, Westminster, 
for 17s 6d, postage extra. 
While considerable material has 


been published on the metallurgy of 
bronze, it usually is difficult for those 
interested in the subject, to place 
their hands on the literature relating 
to a definite point without waste of 
considerable time and effort. There- 
fore, foundrymen, foundry metallur- 
gists, and others who from time to 
time must refer to the subject of the 
metallurgy of bronze will welcome 
this new volume which brings to- 
gether in accessible form, much mate- 
rial that previously was scattered 
widely. The author is a prominent 
British metallurgist whose research 
work has clarified many points in 
bronze technology The book is di- 
vided into 12 chapters with two ap- 
pendixes. Chapter I relates to the 
copper-tin equilibrium diagram, and 
Chapter II describes the cast struc- 
ture of bronzes. Properties of bronzes 
in general is the topic of Chapter III 
while Chapters IV and V cover phos- 
phor bronzes and zinc bronzes respec- 
tively. The effects of lead, nickel, 
minor constituents and gases on 
bronze are dealt with in Chapters VI, 
VII VIIT and IX respectively which 
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contain much valuable information. 

For many years the author has 
pointed out that many of the defects 
in bronze castings which were attrib- 
uted to various factors, actually were 
due to incorrect pouring tempera- 
tures, and in Chapter X he covers the 
effects of casting temperature in de- 





tail. Chapter XI gives some pointers 
on melting, and Chapter XII is de- 
voted to segregation and liquation. 
Appendix I gives a rather sketchy 
outline of the microexamination of 
bronze while Appendix II consists of 
a table giving the physical constant of 
the constituents of bronze. 


Reader’s Comment 


Epiror’s Note 


Material Appearing Under This Head Does Not Necessarily Reflect 


the Opinion of Tue Founpry or of Its Editors. 


Hardened Gray Iron Is Used 
To THE Eprrors: 


We have read with much interest 
“Hardening Gray Iron May Have In- 
dustrial Applications,” by A. F. Shore 
which appeared in the Dec. 15, 1930 
issue of Tue Founpry, and believe 
that it would be of interest to point 
out that in England, hardened cast 
iron is finding a considerable num- 
ber of applications on a commercial 
seale, particularly in the automobile 
industry. 

Renewable cylinder liners are per- 
haps the most outstanding applica- 
tion as they have been in use in 
large quantities for about two years. 
The liners which are made almost 
invariably from centrifugal castings, 
are pressed into the bored cylinder 
block. These furnish a means not 
only of making the cylinder bore of 
an exceedingly hard material to re- 
duce wear, but also supply a ready 
means of bringing back the cylinder 
bore to standard dimensions without 
having recourse to oversize pistons 
and rings when wear ultimately does 
take place. 


As the liners usually are only 
about 3/32-ineh thick, it may be ob- 
served that considerable care has 
to be taken in avoiding distortion 
during heat treatment. The firm 
with which I am associated has a 


patented method for forcing the 
heated liner into a die at the same 
time it enters the quenching oil, 
thus insuring that the finished liner 
is within a few thousandths of an 
inch of being perfectly round. 

A tempering operation subsequent- 
given, and after grinding on 
the outside and pressing into the 
cylinder block, the bore is finished 
to standard size by internal grind 
ing or honing. Hardened valve seats 
also made from centrifugal castings 
are being used to quite a large ex- 
tent, and hardened valve guides 
have in many cases been adopted 
to overcome the seizing of the com- 
paratively soft, present-day valve 


lv is 


stems as is the case with ordinary 
untreated and soft gray 


cast iron 
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In the heat treatment of cast iron 
it is necessary that the chemical 
composition and also the heat treat- 
ment temperatures should be under 
the closest possible control if con- 
sistent results are to be obtained. 
Hardness limits as determined by 
the Rockwell tester, for hardened 
cylinder liners are 40 to 50 on the 
C-seale which roughly is equivalent 
to twice the brinell hardness num- 
ber of a good quality gray iron. 

T. R. Twicerer 
Technical Department, 
British Piston Ring Co. Ltd., 
Coventry, England, 


What’s the Trouble 
To THE Eprrors: 

A query frequently heard among 
foundrymen, singly and in groups is: 
“Where are our future foundry- 


men?" The reason for this query is 
given in the plaintive statement: 
“No young fellow seems to care 
about studying the foundry busi- 
ness. It is too hard and too dirty.” 


My experience seems to indicate 
that the fault lies with the foundry- 
men and not with the young men. 
At the age of 18 I decided to learn 
the foundry business and make it 
my life work. I served an appren- 
ticeship of four years and also com- 
pleted a correspondence course in 
mixing irons and cupola practice. At 
the close of my apprenticeship I en- 
rolled in a prominent school in a 
large eastern city and completed a 
course in foundry management and 
operation. I was graduated in June 
1929 and shortly thereafter secured 
a position as assistant to a foundry 
superintendent. After 8 months serv- 
ice I was let out and have not 
been able to secure a position since. 

I have written 80 letters to found- 
ries from Maine to California. I have 
answered all kinds of advertise- 
ments. I have called at dozens of 
plants in the past year and did not 
receive the slightest encouragement. 
Can you tell me what is the trouble? 

I am not looking for an important 
position. All I want is to get into 
some good organization where I can 











make some progress. I am willing 
to do my share and am not afrai 
of hard or dirty work. I like the 
foundry and will work for enoug! 
to live on so long as I am learnin: 
a business which I want to mak: 
my life business. 

The whole situation seems ques 
to me and every time I hear ok 
timers talk about the foundrymen o 
tomorrow and where they are con 
ing from, I think it is nothing bu 
a lot of bunk. 

New ENGLA\ 
Speeds Shop Production 
To THE Eprrors: 

One steel foundry has found a valu 
able aid in checking defective cast 
ings. It consists in the proper fun 
tioning of a shop committee. Tha 
committee is made up of the followin; 
men: Assistant molding foremar 
mold inspector, cleaning room for 
man, and pattern shop checker. 

The committee meets promptly at 
8 a.m. in the cleaning room to inspect 
castings made the day before, an 
particularly to go over castings at th: 
welding department. The pattern sho; 
checker acts as secretary and make: 
notes of defective, etc. This meetin: 
is short and snappy, never lasting ove) 
30 minutes. Nothing ever is allowe: 
to die at the welding department. The 
casting is either welded at once o 
scrapped. That one point tends t 
speed up delivery more than any one 
thing. 

The committee again meets prompt 
ly at 4 p.m. at the pattern lay out 
bench where new patterns for the next 
day’s work are placed. Methods of gat 
ing and heading are decided on at 
that time, notes being taken as befor« 

This shop committee idea is nothin: 
new but it is doubtful if it is followe: 
constantly in many shops. It is wel 
worth a trial. 

S. R. Rowrnso,y 
Springfield, 0. 


Regional Meeting Held 


A regional meeting on industria 
education was held in the Pub 
lic Service auditorium, 80 Park Place 
Newark, N. J., Feb. 14. 
were made by Dr. Harry Myers, cor 
sulting industrial engineer, Daytor 
O.; A. D. Lynch, personnel manage) 
and L. W. Olson, factory manage1 
Ohio Brass Co., Mansfield, O. The 
meeting was held under the auspice 
of the National Founders and the New 
Jersey Foundrymen’s associations. 


Addresses 


Appointed Manager 

Sullivan Machinery Co., 400 Nort! 
Michigan avenue, Chicago, has a] 
pointed Chester G. Cummings mat 
ager of its Cleveland office to suc 
ceed R. T. Stone, resigned. Mr 
Cummings has been associated wit! 
the New York office of the compan) 
with headquarters at Syracuse, N. Y 
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Experiments With Chromium 
IN Gray [RON 


ANY interesting articles de- 
M scribing the effects of chrom- 

ium in cast iron mixtures in 
recent years have merited the atten- 
tion of practical foundrymen. A study 
of these articles indicates that an 
enormous amount of work has been 
involved in this investigation. Re- 
sults reported by investigators in 
various sections of this country, also 
by those in foreign countries, are re- 
markably consistent, considering 
such varying factors as, method and 
speed of melting, quality and type of 
charge, sand conditions, etc. Any or 
all of these factors unquestionably 
influence the results. 

While this article refers only to 
the effects of chromium, others have 
recorded the effects of chromium and 
nickel in various proportions. The 
ratio of these two elements should 
be approximately 2 parts nickel to 
1 part chromium to effect a marked 
improvement in the strength of gray 
iron castings. The silicon content 
and thickness of section of course 
must be taken into consideration. 
Considerable improvement in the 
strength of gray iron can be effected 
by the addition of either chromium 
or nickel, Briefly summarized, chrom- 
ium increases the hardness, strength 
and wear resisting properties of gray 
iron, 

In ordinary 


foundry practice, 


By T. F. Jennings 





Gathers the Facts 


HAT properties in gray 

cast iron are affected by 
the addition of chromium in the 
mixture? In answering _ this 
question, the author has made 
a study of the various articles 
which have been prepared on the 
subject, using that material to 
check his own research work. 
The article which explains the 
influence of various percentages 
of chromium on machinability, 
hardness, strength, resistance to 
oxidation, fluidity, and shrink- 
age is abstracted from a paper 
presented at the Cleveland con- 
vention of the American Found- 
rymen’s association. The author 
is superintendent of foundries, 
Utah Copper Co., Garfield, Utah. 











the form of ferrochrome, an alloy of 
chromium, iron, and carbon and a 
product of the electric furnace. This 
alloy contains from 60 to 70 per cent 
chromium, 4.00 to 7.00 per cent car- 
bon and the remainder, iron. It is a 
heavy, dense alloy with a silvery 
fracture, usually is irridescent on the 
surface and melts in molten iron 


Even with small additions of 
chromium, changed structures of the 
iron are revealed by microscopical 
examination. The most perceptible 
change is in the size of the graphite 
flakes. Formation of large flakes al- 
ways is retarded. Depending on the 
analysis of the iron, as little as 0.25 
per cent chromium sometimes is suf- 
ficient to render the iron pearlitic. 
This is particularly important in 
present day practice where the trend 
in all recently improved processes is 
toward ai  eutectoidal cast _ iron. 
Chromium when added to molten 
iron combines chemically with carbon 
and iron thus diminishing the 
amount of carbon which otherwise 
would separate as graphite flakes 
during solidification and which tend 
to soften the iron and promote an 
open grain structure. Graphite ap- 
pearing under the microscope not 
only is decreased in amount but also 
is decreased in size. Chromium has 
more than a hardening effect. Indi- 
rectly it closes the grain as well. 

Formation of chrome iron carbides 
at the expense of the graphite occurs 
with small additions of chromium 
and gradually increases until little 
free graphite is found where the 
chromium content is up to 3.00 per 
cent. Table I, by Piwowarsky, clearly 
shows this effect of chromium in re- 
ducing the amount of graphitic car- 











chromium is added to the charge in without a great deal of difficulty. bon regardless of the silicon content. 
Table I Table II 
Reduces Carbon Content Affects Hardness and Strength 
Graph a ae rem Analysis— ——————_ Transverse Deflection 

Sitenn Chremien oo Coupens Carbon Chromium Silicon Manganese Sulphur Phosphorus strength in inches Brinell 

Per cent Per cent Per cent Per cent 3.74 0.08 2.18 0.53 0.074 . 460 1892 0.186 156 
Lit 0.00 : 07 3.60 0.20 2.35 0.62 0.063 .474 2056 0.216 183 

3.06 l 3.84 0.35 2.20 0.53 0.057 .374 2515 0.233 196 

1.06 0.15 2.98 0.63 3.92 0.48 2.29 0.48 0.062 . 288 2498 0.225 212 
1.01 0.30 2.97 0 83 3.69 0.69 2.02 0.50 0.048 . 364 1635 0.148 183 
1.03 0 51 2% 0 97 3.84 0.81 2.34 0.56 0.057 . 266 1952 0.266 187 
1. 82 0.00 3.26 0.44 
1. 80 0.14 3.23 0.52 Table Ill 

1.81 0.28 3.05 0.65 

1.68 0.48 2.80 0.80 ee P 

Alloy Reduces Fluidity 
2.76 0.00 3.45 0. 2¢ . P ‘ , 
2.71 0.14 . a2 0 32 Test Chromium -inch section \-inch section \g-inch section 
a A 0.00 full full full 

2 7 0.29 5.41 0 33 B 0.37 full full 75 per cent 
2.77 0.53 3.20 0.57 > 1.68 full full 25 per cent 
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These chemical analyses not only 
show the decrease in graphitic car- 
bon with each small addition of 
chromium but also show the corre- 
sponding increase in combined car- 
bon. This is a point not to be over- 
looked, as the physical characteris- 
tics of the iron, hardness, strength, 
chilling tendency, and resistance to 
abrasion depend, to a great extent, 
on the amount of combined carbon 
present. A gradual improvement in 
strength accompanies the increase in 
combined carbon only to the point 
of eutectic composition or about 0.80 
per cent of combined carbon. Further 
additions of chromium convert more 
of the graphitic carbon to free ce- 
mentite, the hardening constituent in 
iron, which accounts for the increase 
in hardness without corresponding 
increases in strength beyond certain 
points. 


Experiments Conducted 


Investigations have shown that 
certain limits exist on the quantity 
on chromium that may be added to 
cast iron if machinability is to be re 
tained in a given thickness of section. 
These limits are raised with an In- 
crease in the thickness. Some time 
ago the writer conducted a series ol 
experiments in which cast iron scrap 
was melted in an ordinary crucible 
with gradually increasing amounts ot 
ferrochrome, Each heat was poured 
into l-inch diameter test bars. 

With iron containing carbon 2.86 
per cent, silicon 2.72 per cent, man- 
ganese, 0.50 per cent, sulphur 0.062 
per cent, phosphorus 0.794 per cent 
the maximum permissible addition of 
chromium before variation in ease ot 
machinability occurred was between 
0.52 and 0.63 per cent. 

Another investigator employed an 
iron analyzing carbon 3.16 per cent, 
silicon 1.48 per cent, manganese 0.97 
per cent, sulphur 0.054 per cent, 
phosphorus 0.70 per cent and found 
that 0.40 per cent was the upper 
limit for chromium content. However 
his results probably were influenced 
by the higher manganese content in 
the original iron. 

These results may be 
criticism because the iron was melt- 
ed in a crucible rather than in a 
cupola and might not be considered 
a fair representation of what might 
be expected under different condi- 
tions. However, no special precau- 
tions were taken to refine the iron, 
casting. Consequently it is 
just as logical to assume that more 
chromium might be added in regular 
foundry practice where every factor 
affecting quality has been controlled 
carefully before proceeding 

Transverse strength and deflection 
usually are augmented by additions 
of chromium up to about 0.50 per 
cent due in part to the refining ac- 
tion of the chromium in preventing 
separation of large graphite flakes. 
Where chromium additions between 
0.50 per cent and 1,00 per cent are 


open Lo 


before 
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desirable and simultaneously high 
strength iron is necessary, addition 
of nickel is suggested to restrain the 
effect of the excess cementite formed. 
This practice is not uncommon 
among foundrymen who have given 
these conditions some thought. 

A series of chromium bearing cast 
irons made some years ago at one of 
the leading universities and where 
the iron was melted in a cupola con- 
firms the foregoing. The results are 
shown in Table II. The bars were 
broken on 18-inch centers. 

Hardness as shown by brinell num- 
bers was included in this summary to 
dissipate in a way, a prevalent idea 





Table IV 
Typical Mixtures 
No. 1, Pounds 


3750 Steel scrap 
1250 Soft iron scrap 
150 Ferrochrome 
800 Coke 

150 Limestone 

20 Purite 


No. 2, Pounds 


4000 Returned scrap 
1000 Soft iron scrap 
100 Ferrochrome 
800 Coke 

150 Limestone 

20 Purite 











among foundrymen that an addition 
of more than 0.50 per cent chromium 
alone is objectionable from the view 
point of machinability. 

With a lower silicon content and 
extremely light sections, this is true, 
but where the lightest section is 1- 
inch or more, hardness as might be 
expected, is not in proportion to the 
amount of chromium added. Recent- 
ly the author examined a block of 
cast iron 5 inches thick that con- 
tained only 0.40 per cent silicon and 
1.68 per cent chromium. It had been 
drilled with a 7/16-ineh bit to dem- 
onstrate that although a little diffi- 
cult, still it was machineable. 


Castings Resist Oxidation 


Resistance to atmospheric corro- 
sion or oxidation is improved slightly 
by small additions of chromium, but 
for a marked improvement more 
than 1.00 per cent should be added 

Small additions of chromium are 
advantageous if the castings are to 
be exposed to high temperatures, The 
strength at elevated temperatures is 
improved definitely even with less 
than 0.40 per cent chromium. Such 
small additions prevent softening 
after prolonged exposure at 1700 de- 
grees Fahr. Higher percentages re- 
duce materially the loss due to oxida 
tion In addition to these properties 
it has been shown that chromium defi- 
nitely retards castings growth when 
heated and cooled, thus 
improving iron 


repeatedly 


materially castings 








used where stresses of this nature 
are encountered. The author plans 
to conduct tests, in the use of chrom- 
ium as an alloying agent in heavy 
chill blocks, that after repeated use 
usually become fire-checked thereby 
reducing the life. 

As the amount of chromium is in- 
creased beyond an addition of 1.00 
per cent, the hardness is increased 
rapidly. Only at rare intervals are 
alloyed irons found containing be 
tween 1.00 per cent and 3.00 per 
cent chromium unless the casting has 
been designed to resist abrasion in 
some form or other. 

To measure the effect of chromium 
on volume shrinkage, we decided to 
cast relatively heavy blocks (5 x 5 x 
25 inches) in sand and weigh them 
after cooling, assuming that such a 
procedure would at least indicate 
the size of the pipe cavity caused by 
the natural shrinkage of the metal. 
The results follow: 


Sample Chromium Weight 
Per cent Pounds 

A 0.00 78.5 

B 0.37 78.0 

Cc 1.68 80.0 


From these results it appears that 
chromium alloyed irons certainly do 
not effect the final shrinkage seri- 
ously. No way of measuring specific 
gravity was available, but it is rea- 
sonable to assume that an iron which 
contains chromium iron carbides in- 
stead of graphite must be heavier per 
unit size. 

Fluidity Is Tested 


In attempting to measure fluidity 
we decided to pour several flat cast 
ings te-inch thick about 10 inches 
reduced in l'e-inch 
steps to \4-inch and %-inches re- 
spectively at one end, These were 
poured with the steps on the cope 
side and opposite the gate. The re- 
sults appear in Table III. 

This home made method of deter- 
mining the fludity, while perhaps un- 
scientific, indicates just what we all 
want to know: Can such thin sections 
as are met in the foundry be poured 
successfully? The answer is shown in 
this table. The mecal must be hot- 
ter than ordinary soft iron as chrom 
ium exerts a deadening effect. 

Iron containing more than 1 per 
cent chromium finds it greatest use 
in abrasion resistance work which is 
a problem common in grinding, con- 
veying and _= crushing machinery 
When applied to these problems with 
a consideration of its low cost com- 
pared with more expensive alloys, its 
utility and possibilities are readily 
appreciated. 

In view of the relative costs of pig 
iron and scrap steel, we find it ad- 
vantageous to use high percentages 
of steel scrap. This practice was de- 
scribed by the author some years ago, 
in a paper presented before the 
American Foundrymens association 
and reproduced in Tue Founpry, Vol 
LIV, page 779. Two mixes are used 


square and 
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oth balanced in respect to chrom- 
im and silicon content, as shown in 
‘able IV. 

These charges, 10 to 12 each day, 
ielt down with approximately a 20 
ver cent chromium loss. The iron is 
ow in silicon resulting from the 
igh steel portion of the charge, but 
ve find this is an important factor in 
he quality of the metal. With more 
ilicon the hardness would be low- 
red and if any change were consid- 
red at all, we would favor increasing 
he amount of ferrochrome. 

Through the work of other au- 
hors and contributors to technical 
iterature we find that chromium de- 
initely improves cast iron, first with 
in increase in strength and hardness. 
Second, with higher additions, a 
rapid increase in hardness at the 
acrifice of ductility. 

The author is aware of the short- 
ige of more exact data relative to 
he qualities imparted by this agent, 
ut is firmly convinced that if given 
. thorough trial with technica! super- 
vision, its use will increase rapidly in 
he future. 


High Temperature 
Metals Discussed 


One of the features of the fifth 
Midwest Power Engineering confer- 
nee and the fourth National Fuels 
meeting of the American Society of 
Mechanical Engineers, held at ihe 
Hotel Stevens, Chicago, Feb. 10-13, 
vas the address of L. W. Spring, 
Crane Co., Chicago, on ‘“‘High Tem- 
erature Metals for Power Plants.” 

In discussing high-temperature 
netals, Mr. Spring pointed out that 
uperheating of steam has brought 
bout a new interest in the testing 
if steels for steam power plants and 
il refineries. Pressures up to 600 
ounds per square inch are used gen- 
rally, and several plants now are 
ising 1400 pounds per square inch. 
New processes of oil refining also 
ave had an influence on the steam 
lant. A recent inquiry for equipment 
amed 1500 degrees Fahr. and 2500 
wounds per square inch pressure as 
iaximum for an experimental still. 

Steam plant designers have de- 
ermined to go ahead with tempera- 
‘ure increases and already definitely 
iave asked metallurgists and steei 
uakers for materials to stand service 
or 10 to 20 years at temperatures up 
0 1000 degrees Fahr. Stronger 
netals than carbon steel, or at lcast 
i metal which loses less of its 
trength at higher temperatures, is 
eeded because of the requirements 
or 3500 pounds per square inch 
ressures now being sought and to 
educe the necessity for bulky valves 
ind extraordinarily thick flanges. 
rhe effect of the temperatures upon 
naterials was given as a factor more 
serious than the pressure problems. 
Che flow or creep testing method was 
said to give results close to the ac- 
‘ual truth regarding the pressures 
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and temperatures which metals will 
stand in continued service. A ques- 
tion arises as to whether the en2t- 
neer will want steel castings annexl- 
ed completely enough to give the 
finest grain. 

In addition to insufficient tensile 
strength for fibre stresses, and to 
take care of creep, the question of 
metal fatigue often is brought up, 
Mr. Spring stated. While fatigue of 
over-stressed metal is an extremely 
important factor at the lower tem- 
peratures, it becomes a much less 
serious factor as the temperature of 
operation rises. Apparently at tem- 
peratures of 750 degrees Fahr. or 
over, fatigue has lost most of its 
importance as a factor. Mr. Spring 
pointed out that austenitic steels 
show less loss of strength at the 
higher temperatures than do the 
pearlitic varieties. It was stated also 
that a question of chemical stability 
remains to be settled. Steels contain- 
ing small amounts of nickel and 
chromium were reported to suffer 
much the same loss in strength at 
high temperatures as do the ordinary 
carbon steels. <A _ nitrided alloy steel 
as valve seat metal gave satisfactory 
result in steam service. He declared 
the end is not in sight as to limits of 
pressure and temperature work. 


Chicago Founders Hear 
Talk by Forbes 


Technique in air furnace melting 
in the production of high-strength 
irons was discussed by Duncan P. 
Forbes, Gunite Corp., Rockford, IIl., 
in an address before the Chicago 
Foundrymen’s club, Feb. 5, at the 
City club, Chicago. 

Mr. Forbes illustrated the per- 
formances of the hand-fired, oil-fired 
and pulverized coal air furnace types, 
including variations from those gen- 
eral principles. He described his 
company’s practice in producing iron 
ordinarily of 50,000 pounds per 
square inch tensile strength con- 
taining 2.80 per cent carbon and 2 
per cent silicon using 60 per cent pig 
iron and 40 per cent remelt scrap. 
No scrap is purchased, it was stated, 
unless petroleum coke is used as a 
ecarburizer. In coal firing about 2% 
tons of metal are obtained per ton 
of coal. A successful sand for molding 
of air furnace, high-strength iron 
was described as having the fol- 
lowing characteristics: 80 permeabil- 
ity, 6 pounds green strength, and a 
high dry strength. Sand used is 
largely synthetic with some natural 
sand. Mr. Forbes emphasized the 
long duration of fluidity of the metal 
in the melting process. Molybdenum 
was among those alloys, from which 
successful results were obtained. By 
using that alloy, an iron of a tensile 
strength of 75,000 pounds per square 
inch and upward was achieved. One 
aim in high-strength iron production, 
Mr. Forbes said, was to secure a metal 





of high strength and practical ma- 


chinability. Following his talk, Mr 
Forbes answered questions 
relating to comparative results of cu 
pola and air furnace practice. 


various 


° 
Book Review 

N. E. M. A. Motor and Generator 
Standards, paper, 8 x 10% inches, 132 
pages, published by the National Elec- 
trical Manufacturers association, 420 
Lexington avenue, New York, and sup- 
plied by THe Founpry for $1.50 plus 
15 cents postage and in London by the 
Penton Publishing Co. Ltd., 116-17 
Caxton House, Westminster, for 7s. 
6d., postage extra. 

The book contains reference infor- 
mation on the application and selec- 
tion, ratings, and performance. Com- 
prehensive lists of definitions and 
abbreviations of terms pertaining to 
motors and generators are included. 
The previously mentioned material is 
applied to motors, generators, fre- 
quency converters and motors over 60 
cycles for industrial purposes, large 
synchronous motor-generator sets, al- 
ternating current crane motors, alter- 
nating and direct current elevator mo- 
tors, machine tool motors, and fan 
motors of the alternating and direct 
current types, polyphase induction and 
synchronous motors, etc. 

Standard rated voltages, frequen- 
cies, speeds, horsepower or kilowatts 
and short-time ratings are given. Per- 
formance standards show efficiencies, 
power factor, temperature rise, and 
allowable variation from rated volt- 
age and frequency. Motor standards 
include torque, speed changes due to 
temperature rise and overheating, and 
speed limitations of motors driving 
through belts and gears. Information 
on fractional horsepower motors in- 
cludes standard maximum locked- 
rotor current and indicated starting 
current for generators. 


Tabor Company Buys 
Titgen-Eastwood 


The Tabor Mfg. Co., 6225 Tacony 
street, Philadelphia, has acquired the 
Titgen-Eastwood Co., also of Philadel- 
phia, and now is manufacturing and 
selling the products previously sup- 
plied by the latter company. The Tit- 
gen-Eastwood company for several 
years has manufactured and sold a 
complete line of foundry equipment, 
including cupolas, sandblast equip- 
ment, furnaces, tumbling barrels, 
pressure blowers, dust collectors, core 
room accessories, etc., and in addition 
has supplied repair parts for the line 
of equipment formerly sold by the 
J. W. Paxson Co., Philadelphia. Since 
1884, the Tabor company has manufac- 
tured a line of molding machines in 
various types and sizes. In addition to 
acquiring the patents and good will, 
the Tabor Mfg. Co. also has retained 
the entire personnel of the Titgen- 
Zastwood Co. F. R. Wallace is presi 
dent of the Tabor Co. 
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& G Pot Hunting Management 
OoD 


management finds two main chan- 
nels through which to improve the business posi- 


tion and increase the income of any firm. These 
are economies in production, including the 
elimination of waste, and increased profit 


through better selling. Neither of these meth- 
ods, proved and accepted by American business 
in general, follow the old precept of ‘‘cut wages 
to save money.” Dr. Julius Klein, assistant 
secretary of commerce, speaking recently in 
Bridgeport, Conn., in relation to the depression 
which he states is passing, said, 


Don't fall into the fallacy so general among Eu- 
ropean industrialists of expecting the wage earner to 
bear the brunt of the readjustment. Before resort- 
ing to that extremity, let industry be sure that erery 
other one has been exhausted. There is plenty of 
slack elsewhere—careless production, inefficient man- 
agement, slipshod selling. Talk of drastic slashes in 
American living standards and “‘‘permanent lows’ in 
wages borders closely on economic lunacy. 


Tue doctor is charitable in not ascribing this 
tendency to American industrialists and in nine- 
ty-nine cases out of a hundred, he is right. This 
depression fortunately has brought few exam- 
ples of that type of mismanagement which holds 
that a wage and salary cut is the easiest way 
to hold up the profit curve. True, rumors have 
been rampant about “other fellows’’ who have 
cut their men, when they returned to work after 
being laid off. Most of these on being traced 
down are found to be exaggerated. Truly, the 
firm that would cut the pay of men, already re- 
duced through part time employment, would 
class with the hunter who waits for the birds 
to settle before firing. 


Tue sentiment against needless wage cuts is 
not concerned with questions of labor policy nor 
is it an evidence of socialistic tendencies on the 
part of the majority of manufacturers. It mere- 
ly is good business. Production schedules and 
sales quotas, during the better times ahead, will 
profit from the loyalty and cooperation that will 
follow unimpaired wage and salary scales. 


cars 


@ Cars Need Repairs 

LASS I railroads had 147,334 freight 

in need of repairs on Jan. 1, 1931, according to 
the service division of the American Railway 
That figure represents 6.6 per cent 


association. 
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Of that num- 


of the total number on the lines. 
ber, 110,229 were in need of heavy repairs 
These figures are good news. Many branches of 
the foundry industry will be called upon to 
supply castings for repair parts. Side frames 
bolsters, yokes and other castings from the 
steel division; brasses from the nonferrous: 
wheels and others from the gray iron and steel: 
and journal boxes and covers, bearing plates 
stake pockets, etc., from the malleable division 
will be required. The foundry industry should 
be in a position to supply those needs at a price 
favorable to the railroads and assuring a rea 
sonable profit to the castings manufacturer. 


@ At it Once Again 


Price cutting is one of the greatest evils of 
the foundry industry. That statement has been 
made so many times that it would seem reason- 
able to think that every foundryman not onl) 
for his own good, but for the good of the indus- 
try would refrain from such practice. How- 
ever, that is not the case. As soon as orders 
declined and work fell off, many foundries be 
gan to bid against each other for jobs. The re- 
sult was that, with the price cuttipg going on 
within the industry, customers demanded lowe! 
and lower prices until castings are being sold 
at a price below cost. 


Tue argument easily may be brought forward 
that the price of pig iron, scrap and other ma- 
terials has declined. That is true and a reduc- 
tion in price of castings is allowable in relation 
to the decreased cost of those materials. How- 
ever, some foundries are making castings at 
such a price that if it was possible to make the 
mold for nothing, the manufacturer still would 
be losing money. In one instance, a certain type 
casting which formerly sold for 10 cents per 
pound now is being purchased for 6 cents per 
pound, a reduction in price of 40 per cent. 


Tue only defendable selling price of castings 
is that which assures a reasonable profit. Un- 
til foundry operators, large and small, realize 
that fundamental truth, the price cutting evil 
will exist. When foundries present a united 
front on the price question and the only differ- 
ence in selling price is represented by economies 
of operation, then and only then will the found- 
rv industry advance. 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 


ADE M. BRISON, recently 

superintendent of the roll 

shop, International Nickel Co., 
Huntington, W. Va., and previously 
with the United Engineering & 
Foundry Co., Pittsburgh, has re- 
oined the latter company as a 
nember of the roll and steel cast- 
ings sales department. Mr. Brison 
for many years was at the Lin- 
coln works of the United com- 
pany, where he served successively 
is draftsman, assistant designer and 
issistant superintendent of the roll 
shop. 


W. M. Levett resigned recently as 
president of Continental Casting Co., 
Middletown, Conn. 

Henry L. Erlewine, president and 
general manager, Marion Machine, 
Foundry & Supply Co., Marion, Ind., 
recently was elected president of the 
‘ity planning commission, Marion. 


E. H. Cornelius, president, Okla- 
homa Steel Castings Co., Tulsa, 
)kla., has been elected president of 
the Associated Industries of Okla- 
oma. 


O. H. Schriver, for the past 14 
years general manager, Imperial 
Foundry Co., Knoxville, Tenn., has 
een elected vice president and gen- 
ral manager, Knoxville Foundry & 
Machine Co., Knoxville. 


J. E. Lawton has been placed in 
harge of the steel and alloy roll 
ales department, Ohio Steel Foundry 
‘o., Lima, O. He previously was 
vith the Wheeling Mold & Foundry 
‘o., Wheeling, W. Va., now a division 
ff the Continental Roll & Steel 
‘oundry Co., East Chicago, Ind. 


L. W. Stevens, superintendent, 
veeder-Root Inc., Hartford, Conn., 
ilanufacturer of die castings, has 
een appointed general manager of 
oth Hartford and Bristol, Conn., 
plants. H. L. Spaunberg, factory 
nanager at Bristol, has been named 
hief engineer. Engineering facili- 
ies will be concentrated at Hartford 

Harold S. Falk, vice-president and 
vorks manager of the Falk Corp., 
Milwaukee, has been appointed civilian 
ide of the Secretary of War for the 
Wisconsin area. He succeeds the late 
Vheeler P. Bloodgood. Mr. Falk has 
een chairman of the Wisconsin Asso 
lation of the Citizens Military Train- 
x Camps for three years. 

RK. L. Richwood has been made 
seneral superintendent of the Cincin- 
ati plant, Worthington Pump & 
Machinery Corp., New York. A. V. 
Saharoff was made works engineer at 
Cincinnati, and J. C. Russell, produc- 
tion manager. Michael Riesner will 
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have charge of the design and devel 
opment of new and improved prod- 
ucts. 

Carl L. Spangenberg has been ap- 
pointed general manager, Titus 
Foundry, Coldwater, Mich. D. L. 
Prouty, formerly associated with the 
General Electric Co., Dearborn, 
Mich., has been appointed office man- 
ager of the same company. Lucius 
Titus and Walter Titus will not be 
identified with the foundry actively 
but will retain their interest in the 
company. 


H. A. Lomax, recently 
ed general manager, Wheeling Mold 
& Foundry Co., Wheeling, W. Va., has 
been elected vice president of that 


William H. Hulick 


company and the Duquesne Steel 
Foundry Co., Coraopolis, Pa. and has 
been appointed manager of roll sales 
of the Wheeling Mold & Foundry and 
Duquesne Steel Foundry divisions of 
the Continental Roll & Steel Foundry 
Co. David Wyman, general superin- 
tendent of the Wheeling Mold & 
Foundry division, has been appointed 
general manager. 


W. Hubert Beal, formerly vice 
president and general manager, Ly- 
coming Mfg. Co., Williamsport, Pa., 
has been elected president to succeed 
John H. McCormick, who resigned 
recently. Mr. Beal has been in the 
sales department of the Lycoming 
company for the past 12 years. 
Frank M. Bender, assistant general 
manager, has been appointed vice 
president He will continue as as- 


appoint- 





sistant general manager. Mr. Bender 
has been with the company for 18 
years starting in the drafting room. 
He was promoted to chief engineer 
and finally assistant general manager 


Wm. H. Hulick Presented 
with Loving Cup 


William H. Hulick, who retired re- 
cently after 41 year’s service from 
the position of vice president, Warren 
Foundry & Pipe Corp., Phillipsburg, 
N. J., was guest of honor and recip- 
ient of a loving cup from members of 
the organization at a dinner in the 
Elk’s club, Phillipsburg, Jan. 15. Mr 
Hulick was born in Easton, Pa., 
March 3, 1853, a son of the late Der- 
rick Hulick. He attended Lafayette 
college as a member of the class of 
1873 in civil engineering. He served 
as a member of the Easton school 
board from 1879 to 1882 and was a 
member of the Easton town council 
from 1877 to 1888. During the same 
period he was a member of the Penn- 
sylvania legislature. Always an ar- 
dent baseball fan he was instrumen- 
tal in gaining a foothold for the sport 
in Easton in 1874. 

His father was one of the founders 
of the Warren Foundry & Machine 
Co., and also helped to organize the 
Thomas Iron Co., Hokendauqua, Pa. 

In tracing the progress of the firm 
now known as the Warren Foundry 
& Pipe Corp., John C. Tirrel, general 
foreman recalled that when Mr 
Hulick became vice president, the 
plant had a daily capacity of 180 tons 
At present the daily capacity is 350 
tons. Forty years ago railroad and 
other facilities were decidedly meager 
Horses and mules were employed to 
shift the cars. 

The loving cup filled with roses was 
presented by Alfred Haley, chairman 
of the committee of arrangement 
Other members of the committee in- 
cluded John C. Tirrell, W. H. Luck 
and A. L. Reiley. Out of town guests 
included George W. Taylor and John 
Benjamin of the New York sales de 
partment and L. R. Dohn, Wilson 
borough 


Ralph E. Blazo, has been appointed 
manager, coke department, O. Jack- 
son Meyer, Inc., 1447 Broad Street, 
Station building, Philadelphia. Mr 
Blazo for some years was associated 
with Rogers, Brown & Co. in Bos- 
ton and Philadelphia. Later he be- 
came secretary of Reed, Fears & Mil- 
ler, and recently was with Hickman, 
Williams & Co., Philadelphia. 

















OBITUARY 


John A, Cave, secretary and assist 
ant treasurer, Brown & Sharpe Mfg. 
Co., Providence, R. I., died recently. 


Henry J. Brisk, foreman in the 
cleaning, finishing and annealing de 
American Steel Foundries, 
Louis, Ill., died recently. 


partment, 
East St. 

James G. Patten, president since 
1925 of Metals Protection Corp., In 
dianapolis, died recently. Locating in 
Kokomo, Ind., in 1909, he became 
manager and secretary of Globe Stove 
& Range Co. He Elwood 
Haynes in organizing the Haynes 
Stellite Co., Kokomo, Ind., of which 
he later became secretary. He next 
founded the Udylite 
which he was president when he sold 
out to General Motors Corp. 


Frank H. 
and director of the E. & T. 
Seale Co., died at his home in New 
ton Highlands, Mass. Feb. 7. Mr. 
Brooks was born 62 years ago and 


aided 


Process Co., ol 


Brooks, former president 
Fairbanks 





American Foundrymen’s Association 
President, N. K. B. Patch, Lumen Bearing 
Co., Buffalo ; executive secretary-treasurer, C. E. 
Hoyt, 222 West Adams street, Chicago; tech- 
nical secretary, R. E. Kennedy, 222 West 
Adams sstreet, Chicago. Annual meeting. 
Stevens hotel, Chicago, May 4-7, 1931. 


Associated Brass Founders of New England 

President, George W. Thornburg, Crescent 
Park Brass Foundry, Waltham, Mass.; secre- 
tary, H. H. Klein, 310 Congress street, Boston 
Meeting the fourth Wednesday of each month 
at the Engineers’ club, Boston. 


The Buffalo Foundrymen 
President, J. McArthur, Washington Iron 
Works; secretary, W. J. Wark, E. J. W oodi- 
son Co., 140 Chandler street. Meetings each 
month at club rooms, 140 Chandler street. 


Central Ulinois Foundrymen’s Club 
President, H. M. Hire, Hire Foundry Co., 
Peoria, secretary, Franklin Whitehead, 

The Meadows Mfg. Co., Bloomington, Ill. 


Chicago Foundrymen’s Club 
President, L. E. Gilmore, Crane Co., Chi- 
cago; secretary, Albert N. Wallin, S. Ober- 
mayer Co., 2563 West Eighteenth street. Meet- 
ings first Thursday in each month at the City 
club, 315 Plymouth court. 


Connecticut Foundrymen’s Association 

President, Carl S. Neumann, Union Mfg. 
Co., New Britain, Conn.; secretary, Charles 
S. Parker, Charles Parker Co., Meriden, Conn. 
Meetings are on second Friday of each month 
in various parts of the state. 


Connecticut Nonferrous Foundrymen’'s 
Association 

President, C. H. Blanchard, Reading Steel 
Casting Co., Pratt & Cady division, Hartford 
Conn.; secretary, C. D. Elliott, Wilcox, Crit- 
tenden Co. Inec., Middletown, Conn Meetings 
held the second Monday of each month at 
place to be named Recent meetings have 
been held at Hotel Garde, New Haven, Conr 


Detroit Foundrymen’s Association 
President, James L. Mahon, American Car 
& Foundry Co.; secretary, William J. Muhlit- 
ner, Great Lakes Foundry Sand Co., 2100 
Penobscot building, Detroit. Meetings third 
Thursday in each month, except December, 
Jure, July and August at Ft. Shelby Hotel. 


East Bay Foundrymen's Association 


Secretary, O. R. Moller, Electric Stee] Found- 
ry Co. Inc., 1828 Second street, Berkeley, Calif. 


Electric Steel Founders’ Research Group 


Director, R. 
Diversey 


A. Bull, Central Office, 541 


Parkway, Chicago 






started with the Fairbanks company 
in 1886 as a bookkeeper. In 1897 
he became a member of the board of 
directors and in 1910 assumed th 
chairmanship of the executive com- 
mittee of the board. He served as 
president from 1912 until his retire 
ment from active participation in the 
business in 1917 

secretary 
Cleveland, 
Mich. 
Gates 


James Clark Brainard, 
Johnston & Jennings Co., 
died Feb. 7 at Mt. Clemens, 
Mr. Brainard was born at 
Mills, O., in Oct. 1863. He 
associated with the Johnston & Jen 
nings Co. at the time of its incor- 
poration in 1894 and served as secre- 
tary of the company from 1918 until 
his death He was a former vice 
president of the Cleveland chamber 
of commerce and was a member of 
numerous civie and fraternal organ 
Brainard was. well 


became 


izations M1 
known throughout the foundry indus- 
try 
Frank I 
the original group which founded the 


Pearce, 86, last survivor of 
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Gray Iron Institute 

President, B. H. Johnson, Florence Pipe 
Foundry & Machine Co., Florence, } J. 
manager, Arthur J. Tuscany, Terminal Tower 
building. Cleveland. 


Malleable Iron Research Institute 
President, R. R. Fauntleroy, Moline Mallea- 
ble Iron Co., St. Charles, Ill. ; secretary, Robert 

E. Belt, Union Trust building, Cleveland. 


Metropolitan Brass Founders’ Association 
William Ember, Jefferson Yaw 
Foundry, 62 Delevan street, Brooklyn, N. 
secretary, William E. Paulson, Thomas Paul: 
son & Son Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 2 Park ave- 
nue. 


President, 


Newark Foundrymen’s Association 
President, W. H. Mantz Atlas Foundry Co., 
Irvington, N., secretary, W. Hannay, 
Barnett Foundry & Machine Co., Irvington, 
N. J. Meeting called by president. Scheduled 
meeting dates: March 25; May 27. 


New England Foundrymen’s Association 

President, Luther J. Anthony, Glenwood 
Range Co., Taunton, Mass. ; secretary, 
Fred F. Stockwell, 205 Broadway, Cambridge- 
port, Mass Meetings held the second Wednes- 
day of each month excepting July and Au- 
rust at the Engineers club, 2 Commonwealth 
avenue, Boston Outings usually are held in 


the months mentioned 


Ohio Foundries Association Inc. 
President, A. H. Kramer, Advance Foundry 
Co., Dayton, O secretary, Robert Hoierman, 
418 Penton building, Cleveland. 
Pacific Coast Founders Association 
President, Charles J. P. Hoehn, Enterprise 
Foundry Co., 2902 Nineteenth street, San Fran- 
cisco; manager, S. M. Truitt, 55 New Mont- 
gomery street, San Francisco. 
Philadelphia Foundrymen’s Association 
President, C. F. Hopkins, Ajax Metal Co., 
Philadelphia ; secretary, Earl Sparks, 1623 San- 
som street, Philadelphia. Meetings the second 
Wednesday of each month at the Manufactur- 
ers’ club 
Pittsburgh Foundrymen’s Association 
President, W. E. Troutman, Duquesne Steel 
Foundry Co., Pittsburgh; secretary-treasurer, 
William J. Brant, Wm. J. Brant, Bessemer 
building, Pittsburgh. Meetings on the third 
Monday of the month, except in July and Au- 
gust at Fort Pitt hotel. 
Quad-City Foundrymen’'s Association 
President, R. L. Eichman, Bettendorf Co., 
Bettendorf, Ia.; secretary-treasurer, Stanley 
Brah. Meetings the third Monday of each 
month, the meeting place being rotated be- 
tween Moline. Rock Island and Davenport. 








predecesso 


Link-Belt Machinery Co., 
of the Link-Belt Co., Chicago, die 


Jan. 30, in Hollywood, Calif. He wa 


one of the pioneers in the science o 
handling and power tran 
Mr. Pearce hi: 
Chicago for 6& 


materials 
mission equipment. 
been a resident of 
years and was superintendent ot E 
celsior Iron Works there when hy 
joined with William D. Ewart an 
Edward Turner in the formation « 
the Link-Belt Machinery Co., 
cessor of the present company 


prede 


Abstract Fatigue Data 

A bulletin consisting of 31 page 
and containing abstracts of articl 
on fatigue of metals under 
stress which have 
technical press from July 1, 
June 30, 1930 has been published re 
cently by the American Society fe 
Testing Materials. The bulletin co 


repeati 
in thie 


1929 } 


appeared 


tains 77 abstracts relating to ferro 
and nonferrous metals in the wroug! 
and cast conditions 





St. Louis District Foundrymen’s Club 
Horace R. Culling, Carondele 
Foundry Co.. St. Louis; secretary-treasurer 
Leo J. Filstead, John C. Kupferle Foundry 
Co., St. Louis. Meetings the fourth Thursda 
of the month at 6:30 p. m., at the America: 
Annex hotel, Sixth and Market streets, St 
Louis. 


President, 


Southern Metal Trades Association 


President, John S. Schofield, J. S. Scho 
field's Sons Co., Macon, Ga.; secretary, W. F 
Dunn Jr., Flatiron building, Atlanta, Ga 


Steel Castings Development Bureau 
Research Director, George Batty, 500 Stock 
Exchange building, Philadelphia. 


Steel Founders’ Society of America 
President, W. H. Worrilow, Lebanon Ste 
Foundry Lebanon, Pa.; managing direct 
G. P. Rogers, Graybar building, New Yor 


Tri-City Technical Council 
Chairman, C. F. Scherer, Davenport Machine 
& Foundry Co., Davenport, lowa; secretary 
E. C. Xander, assistant secretary, Tri-City 
Manufacturers association, Moline, Ill. Com- 
bined meetings held only one or two times a 
year on call. 


Tri-State Foundrymen’s Association 
President, William Hoppenjanz, The Star 
Foundry Co., 221 Main avenue, Covington, Ky 
secretary, C. C. Erhart, Chris Erhart Found- 
ry Co., Cincinnati. Meetings the second Thurs- 
day of each month at the Cincinnati elub 
Eighth and Race streets. 


Twin City Foundrymen’s Association 
President, William J. Snyker, St. Pau 
anes Co., St. Paul; secretary-treasurer 
E. Langdon, 3849 Lyndale avenue, south 
Ssteanen a Meeting third Wednesday of each 
month at Athletic club. 


Washington Foundrymen’s Club 
President, J. W. Orphan, Lake Union Found 
ry Co., 1703 Westlake avenue, Seattle; secre 
tary, Edward C. Gustin, The Prescott Co., 
West Lander street, Seattle. Meetings second 
and fourth Tuesdays of each month at the Elks 
Temple, Fourth avenue and Spring street. 


Western Foundrymen’s Association 
President, H. T. Hornsby, Joplin, Mo. ; seere- 
tary, E. L. Graham, Acme Foundry & Machin« 
Co., Coffeyville, Kans. 


Wisconsin Gray Iron Foundry Group 
Secretary, W. F. Bornfleth, Cutler-Hamme 
Inc., Foundry Division, Milwaukee. Meeting 
on second Wednesday of each month at Hote 
Schroeder, Milwaukee. 
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Philadelphia Founders 
Hear Lecture 


The manufacture of steel, from iron 
ore to the finished product, was the 
subject of an illustrated address by 
G. A. Richardson, technical lecturer, 
Bethlehem Steel Co., Bethlehem, Pa., 
before members of the - Philadelphia 
Foundrymen’s association, at the Man- 
ufacturers club, Philadelphia, Feb. 11 
Mr. MeDonald, chemist, Bethlehem 
Steel Co., gave a short talk on alloy 
pig iron. 


Makes All Steel Flask 


Black, Sivalls & Bryson Mfg. Co.., 
Kansas City, Mo., recently has placed 
on the market a new type all steel 
flask. The flask is equipped with re 





Removable, Case-hardened Bushings 
Are Provided 


movable case hardened bushings, an 
oval bushing in one end to prevent 
sticking, specially designed pin to pre- 
vent incorrect closing of the molds 
ind steel handles. The flask is de- 
signed to be light in weight. The 
ccompanying illustration shows the 
cope and drag sections of the flask as 
vell as the construction. 


Subsidiaries Formed 


Ajax Electric Furnace Corp., Phil 
delphia, has been formed to take 
over the manufacture and sale of the 
ubmerged resistor type induction fur- 
naces formerly manufactured by the 
\jax-Wyatt division of the Ajax Metal 
Co., Philadelphia. The new company 
will occupy a _ recently constructed 
building on Frankford avenue, Phil 
idelphia, near the main plant of the 
\jax Metal Co. Officers of the Ajax 
Electric Furnace Corp. are as follows: 
G. H. Clamer, president and general 
manager; James R. Wyatt, vice presi- 
dent in charge of manufacturing and 
development; Henry Gieseke, secre- 
tary; and E. Allen Ginkinger, treas- 
urer. Mr. Gieseke also will be in 
charge of sales and Mr. Ginkinger 
will have charge of finance and ac- 
counting. 

The Ajax company also has organ- 
ized another subsidiary which will be 
known as the Ajax Electric Co. Ine. 
The company has been organized to 
develop and sell electric resistance 
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heating equipment. The Electric Re- 
sistance Furnace Co., a subsidiary of 
the Electric Furnace Co. Ltd., London, 
England, has developed a line of re- 
sistance heating equipment which the 
new company intends to sell in the 
United States. Those companies have 
been associated with the Ajax Metal 
Co. and the Ajax Electrothermic Corp. 
for many years, being European 
agents for their products. The Elec- 
tric Resistance Furnace Co. will be 
associated with the Ajax company in 
the new project. Officers of the new 
company are as follows: G. H. Clam- 
er, president; William Adam Jr., vice 
president; John E. Haig, secretary; 
and E. Allen Ginkinger, treasurer 


. a“ 

Pittsburgh Foundrymen 
Continue Discussion 
The Pittsburgh Foundrymen’s as 

sociation, at its regular monthly 
meeting Feb. 16, continued the dis 
cussion of the cupola operation rec 
ommendations prepared by the com 
mittee of the American Foundry 
men’s association, commenced at the 
preceding meeting. Practically th« 
entire session was devoted to the 
consideration of the subject of cu 
pola blast. 

After considerable discussion, it 
was recommended that the proposed 
wording of the committee's report be 
amended to state that the volume of 
air required per ton of iron melted 
varies with the temperature and 
barometric pressure. This would be 
in addition to the variables of rate of 
melting, coke ratio and quality of 
coke already mentioned in the com- 
mittee recommendation. It was 
pointed out that a nominal figure of 
30,000 cubie feet of air, accepted as 
a general value for the volume re 
quired to melt a ton of iron, will not 
be suitable under varying tempera 
tures and in localities of unusual 
harometric pressures. 

Dr. Edward E. Marbaker, vice 
president, Industrial Research & En 
gineering Co., Pittsburgh, and mem- 
ber of the American Foundrymen’: 
association committee on cupola op 
eration, was leader of the discussion 


Meeting Is Devoted to 
Industrial Education 


The committee on industrial educa- 
tion, National Founders association, 
Chicago, held a regional meeting Feb. 
11 at the Copley-Plaza hotel, Boston, 
under the auspices of the New Eng- 
land Foundrymen’s association. Henry 
S. Chafee, Builders Iron Foundry, 
Providence, R. I., acted as chairman. 
Dr. Harry Myers, consulting indus- 
trial engineer, Dayton, O., opened the 
meeting with an address on “Progress, 
People and Prosperity.” The after- 
noon session was devoted to a discus. 
sion of the six laws of good work 
and the six principles of foremanship 


to which Dr. Myers referred in his 
talk. Following the discussion which 
lasted until 3 o’clock, A. D. Lynch, 
personnel manager, Ohio Brass Co., 
Mansfield, O., spoke on “Making the 
Shop Safe.” L. W. Olson, factory 
manager, Ohio Brass Co., Mansfield, 
also addressed the meeting on “Man- 
agement’s Opportunity and Responsi- 
bility.” 


Air Entrance Is of 
New Design 


Propellair Inc., 17 South High 
street, Columbus, O., recently has 
placed on the market a new type ven- 
tilating fan which is claimed to have 
an extremely high efficiency. The 





Fan Is of the Airplane Propeller Tupe 


machine, which was designed by) 
Prof. A. I. Brown, mechanical engi- 
neering laboratory, Ohio State uni- 
versity, Columbus, O., is of the air- 
plane propeller type. The air en- 
trance is curved and it is claimed 
that the efficiency and capacity of 
the fan are increased materially by 
that design. The accompanying il 
lustration shows one of the new fans 


° 
Detroit Group Meets 
The regular monthly meeting of 

the Detroit F'oundrymen’s association 

was held Feb. 19 at the Norton 

Palmer hotel, Windsor, Ont Harry 

W. Dietert, U. S. Radiator Corp., De 

troit, gave a practical talk on 

‘Foundry Sand Losses.’ The address 

was illustrated with lantern slides 

showing casting defects. He also 
spoke on the classification of those 
defects and explained the cause as 
well as the methods used to deter 
mine the cause and how to correct 
them. Jesse D. Stoddard, Detroit 

Testing Laboratory, official repre- 

sentative of the Detroit Foundry- 

men’s association at the Birmingham 
regional meeting of the American 

Foundrymen’'s association, submitted 

a report of that meeting in which he 

stated that the Southern gathering 

was a fine success 
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Mixer Is Operated by 
Motor or Hand 


J. S. McCormick Co., Pittsburgh, 
has introduced a mechanism for mix- 
ing blacking and paste in the found- 
ry. The mixing mechanism is built 
either to operate in a full sized or a 
half barrel. It consists essentially of 
two cross pieces at right angles to 
each other which are fastened to the 
circumference of the barrel by set 


tecting hood is made of sheet metal 
and is bolted to the carriage. Blades 
are of special soft steel, balanced, 
hollow ground and hobbed on the 
edge, and are cooled by jets of water 
under pressure directed against the 
cutting edge. 

The blade is mounted directly on 
the armature shaft of a practically 
fully enclosed motor which has an 
alloy steel shaft provided with a 
double row of large sized ball bear- 
























































The Batch Is Mixed Thoroughly by 


Passing Through the 


Aluminum Screen 


One Tupe Is Hand Operated and the Other Moter Driven 


screws and a yoke under the frame 
which assists in holding the shaft to 
which the paddles are attached in 
position. The mixer is made in two 
types, one is hand and the other mo- 
tor operated. The latter type is built 
especially for attachment to full 
sized barrels where quantities of 
blacking and paste are required. The 
power mixer is equipped with a rol 
ler bearing head and cast aluminum 
screen, When the paddle or screen 
is turned to mix a batch, the mate- 
rials pass through the screen as it 
whirls. The accompanying illustra- 
tion shows the two types. A spigot is 
placed in the side of the barrel at a 


low point to draw off the mixture 


High Speed Friction Saw 
Removes Risers 


Joseph T. Ryerson & Son _ Ine., 
Continental Illinois Bank building, 
Chicago, has adapted a high speed 
friction saw, used for cutting beams, 
angles, 
moval of risers from steel castings 


channels, ete., for the re 


The accompanying illustration shows 
one of the machines in operation in 
the Harrison Steel Castings Co At 
tica, Ind. 

The apparatus consists of a heavy 
cast iron box base on which the 
carriage is mounted. The earriage 
operates on _ rollers’ horizontally. 
Rollers are equipped with roller 
bearings mounted on eccentric pins 
to provide for adjustment. The pro 








10 


ings. Size No. 1 is arranged for 


hand feed only but size No. 2, al- 
though standard equipment includes 
hand feed, may be equipped with 
hydraulic feed if desired. 

Power feed for the smaller types 
through a 


of machines is applied 
complete unit consisting of a hy 
draulic cylinder, piston and a motor 
driven pump. The feed is operated 
by a 4-way valve which controls the 
speed and direction of travel of the 
carriage. The larger types, Nos. 3, 




























The Company Also Manufactures a 






34%, 4, 4%, and 5, are equipped 
with a special electro-hydraulic feed 
ing device, consisting of a cylinder 
and piston connected to the base 
of the machine and under side of 
the carriage respectively; a small 
motor driving a gear pump; a suit 
able tank; and a pressure relief and 
4-way, controlling valves. 

The machines are available for 
any current or voltage. Sizes Nos 
1 and 2 are equipped with 30 and 
40 horsepower motors and Nos. 
and 4 with 50 and 75 horsepower! 
motors respectively. Saw  blads« 
diameters are 46, 48, 52 and 56 
inches for the machines respectively 


Develops Pulverizer 


Stedman’s Foundry & Machine 
Works, Aurora, Ind., recently has de 
veloped a line of swing and ring 
hammer grinding, crushing and pul 
verizing equipment. The line consist 
of three types made in 25 sizes rang 
ing from 5 to 250 horsepower. Typ¢« 
A machine, a general purpose unit, is 
applicable to the foundry industry 
and is designed for fine and semifine 
grinding and pulverizing. 

Materials are reduced by a 2-stage 
reduction method. Shattering is done 
in suspension by that method and 
finish grinding is accomplished after 
gravity has been overcome. The 
secondary reduction takes place be 
tween the face of an adjustable 
grinding plate and hammer tips. It i 
claimed that feature makes possible 
large capacities, a uniformly finished 
product and low maintenance costs 

In addition to the 2-stage reduc 
tion method, pulverizing and grind 
ing mills made by the Stedman com 
pany are claimed to have the follow 
ing features: built in metal trap; ex 
ceptionally heavy, renewable, wear 
ing plates; adjustable grinding plate; 
self-aligning, antifriction bearings 
easy accessibility for repairs 





Special Attachment for Clamping and 
Rotating the Casting 


THE Founpry—March 1, 1931 

















NDUSTRIAL activity generally 
continues to show a slow but grad- 
ual improvement. This condition 
as been reflected in increases in the 
perating schedules of certain found- 
ies, especially those specializing in 
istings for the automotive industry. 
the present trend of business con- 
nues during the next two or three 
onths, industrial leaders feel that 
mnfidence, so lacking during the past 
w months, again will be restored. 
_T—_T 
The last week in February found 
itomobile production at almost 51,- 
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) units, compared with 45,000 in the 
t week of January. February, the 
ortest month of the year, probably 
tnessed a total production of 200,- 
igainst 186,000 in January. 
e most assuring feature of the situ- 
on in that industry is the absence 
schedule curtailment, while at the 
me time numerous companies are 
reasing their output. 
pop 
\ number of jobbing shops and 
ve manufacturers in the St. Louis 
rict, which have been idle since 
e in 1930, have resumed operations. 
= = = 
Building awards, repeating the usu- 
trend, were lower in January than 
December, the January total 
ounting to $227,956,400 compared 
th $249,935,500 in the preceding 
mth. However, the F. W. Dodge 
rp. reports promising indication for 
newed building activity in the near 
ture. 


cars 


= = = 
Freight car buying is exceptionally 
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Trade ‘Trends in 





1650 cars 
Railroads placed 
100 cars in January, 
total since 1919. 
Not much improvement is expected 
until the surplus cars now in storage 
in railroad yards are called into serv- 
ice. 


with 


light 
actively 
orders for 
the lowest monthly 


approximately 
pending. 
only 


= = = 


Steady demand from consuming dis- 
tricts has depleted stocks of cast iron 
pipe in the yards of Birmingham pipe 
makers and has resulted in an in- 
crease in operating schedules of pipe 
foundries in that district. Demand for 
that product also is increasing. 

= = = 
Improvement in pig iron demand is 


reported from Boston, Philadelphia, 
Cincinnati, St. Louis, Birmingham, 
and Toronto districts. 

= = = 


Aluminum foundries in the Chicago 
district had the most promising sched- 


— r 
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RAW MATERIAL PRICES 
Feb. 19, 1931 
Iron 
No. 2 foundry, Valley $16.50 to 17.00 
No. 2 Southern, Birmingham 14.00 
No. 2 foundry, Chicago .. 17.50 
| No. 2 foundry, Buffalo ; 17.50 
| Basic, Valley . 16.50 to 17.00 | 
| Basic, Buffalo 17.00 
Malleable, Chicago 17.50 | 
Malleable, Buffalo 18.00 
Coke 
Connellsville beehive coke.... $3.25 to 4.85 
Wise county beehive coke ... 4.25 to 5.00 
Detroit by-product coke ........ 8.50 
Scrap 
Heavy melting steel, Valley....$12.00 to 12.50 
Heavy melting steel, Pitts..... 12.50 to 13.00 | 
Heavy melting steel, Chicago 9.75 to 10.25 | 
Stove plate, Buffalo . . 9.50 to 10.00 | 
Stove plate, Chicago wee 7.75 to 8.25 
No. 1 cast, New York 8.00 to 8.50 
| No. 1 cast, Chicago 9.50 to 10.00 
No. 1 cast, Philadelphia 13.00 | 
No. 1 cast, Pittsburgh ........ 12.50 to 13.00 
No. 1 cast, Birmingham . 10.00 to 11.00 | 
Car wheels, iron, Pittsburgh 13.50 to 14.00 
Car wheels, iron, Chicago .... 10.75 to 11.25 
Railroad malleable, Chicago.. 12.00 to 12.50 
Agricultural mal., Chicago.... 10.50 to 11.00 
Malleable, Buffalo 12.00 to 12.50 


Nonferrous Metals 
Cents per pound 


| Casting, copper, refinery........ 10.00 
| Straits, tin 27.00 to 27.12% 
| Aluminum, No. 12, producers 22.00 
Aluminum, No. 12, remelt .... 11.00 to 12.00 
gg” F232” ewes, 4.60 
Antimony, New York 7.00 to 7.10 
| Nickel, electro 35.00 
Zine, East St. Louis, Il. 3.95 to 4.00 








‘Tabloid 


ules of business at the middle of Feb- 





ruary. Orders for automotive and mis- 
cellaneous castings put those plants 
on a four to five day operating basis 
Foundry operations generally remain 
slightly under 40 per cent. Malleable 
plants in western Michigan also have 
benefited from recent automobile busi- 
ness. Railroad equipment and farm 
implement business continues to lag. 
T—T—~ 

Car loadings for the week of Feb. 7 
totaled 719,053, a decline of 228 com- 
pared with the preceding week. Move- 
ment of freight for the first five weeks 
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of 1931 declined 20 per cent over the 
corresponding period in 1930. 
—T— T 


Unfilled orders for brass and bronze 


ingots and billets declined 1600 tons 
in January compared with 3306 tons 
the preceding month. Orders on hand 


on Feb. 1 totaled 23,415 tons compared 
with 25,015 tons on Jan. 1 and 9630 
tons on Feb. 1, 1930 
T—T 
A slight improvement 
noted recently in the market 
chine tools. 


been 
ma- 


has 
for 


—_T—T 
Unfilled orders for 
tives at the end of 
only 91 units, the 
ported for several 
orders at the end of December 
104 and on Jan. 31, 1930, 
591 units were on the 
—T—T- 
Brass foundry operations in 
New York district are averaging 
proximately 40 per cent. 


railroad locomo. 
January called for 
smallest total re- 
Unfilled 
totaled 
orders for 


years. 


books. 


the 
ap- 
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What the Foundries Are Doing 


Malleable, Steel and Brass Shops 


Reflecting the Activities of Gray Iron, 


New Departure Mfg 
has discon- 


Foundry of the 
Co., Bristol, Conn., 
tinued 


been 


Lawn Mower Works, 
from 1615 North 
Philadelphia, to 
Primos, Pa. 


Pennsylvania 
its plant 
street, 


has moved 
Twenty-third 
its plant at 


Terminal Brass & Iron Foundry, 
Brooklyn, has been incorporated with 
$10,000 capital by N. Bardach, Beek- 
man street, New York. 

Angeles Foundry Co., Port Angeles 
Wash., has been incorporated with 
$10,000 capital by Lewis & Church 
attorneys. 

Olcott Foundry & Machine Works 
is being operated at 431 South Third 


Fred W. Ol- 


Street, Paducah, Ky. by 
cott This company specializes in 
xray iron castings. 

Van Wert Foundry Co., Van Wert, 


©., recently began operations at prac- 


tically full capacity. The plant has 
been operating part time with a re- 
duced force for several months. 


South Milwaukee, 
will 


Bucyrus-Erie Co., 
Wis., W. W. Coleman 
new 


president, 
and machinery 
addition for 


equipment 
Z-story 


install 
und construct a 
pattern storage. 
3604 May 
Fla., is op- 


American Coolair Corp., 
flower street, Jacksonville, 
erating a foundry for brass, aluminum 
and iron products and for the 
manufacture of fans. 


cast 


Portland Foundry Co., Portland, 


Conn., which operated around 50 per 
cent of capacity during 1930, has ex 
perienced a pick-up of business since 
Jan. 1 and now is operating at full 


capacity. 
Allstatter Co., Hamilton, O 
plant of the Advance 
Foundry Co., Hamilton, ©. Long « 
Allstatter Co. will operate this plant 
with the organization. R A. 
Leeds is manager. 

Mascot Stove & Mfz. 
Chestnut streets, 
Tenn., recently has completed an addi- 
tion to its plant. The new construc- 
tion replaces that part of the plant dam- 
aged by fire November. 

Hubbard Street 
has 
foundry 


Long & 
has acquired the 


same 


Co., Twenty-fifth 


and Chattanooga, 


last 
Foundry Co. Ine., In- 
incorporated to 
and metal manu- 
facturing business. Burrell Wright 
Edward J. joleman and Herman L 
McCrary are the incorporators. 


dianapolis, been 


carry on a 


Biggs Aluminum Foundry, 1222 
Greenland avenue, Nashville, Tenn., 
recently has been organized by Jess« 
T. Biggs and E. R. Biggs, to manu 


aluminum Jesse T 


manager 


facture castings 
Biges is 
Waukesha Pattern Works, Wau- 
Wis., will build a 2-story pat- 
tern works building, approximately 50 
x 100 feet. Frank D. Chase Inc., 720 
North Michigan avenue, Chicago, has 
the general contract. 
Hedges-Walsh-Weidner Co., Chatta- 
nooga, Tenn., will continue to operate 
under that name although the company 
now is controlled by the International 


kesha, 
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Engineering 
company is 


Combustion Corp., New 
York. The operating at 
ubout 30 per cent capacity at present. 
Advance Rumely Corp., La Porte, 
Ind., has been formed by merger of 
the Advance Rumely Co. and the In- 
diana Farm Machinery Corp., La 
Porte Ind Formal approval to the 


consolidation has been given by the 
directors of both companies 

The main office of the Coatsville 
Boiler Works has been moved from 
its Coatsville, Pa. plant to its Mid- 


The company re- 
the Middletown 


Steel Car Co., 


dletown, Pa. plant. 
cently purchased 
plant of the Standard 
Pittsburgh 

Duriron Co., Dayton, O., has placed 
its new steel foundry in operation 
The company specializes in alloys re- 
sistant to corrosion by chemicals. 

Shelton Foundry & Machine Works 
121 North Street, Paducah, Ky.., 
which operating a machine 
shop for the past sx months, expects 
to start operation of its foundry with- 
Howard E. Shel 


Kirst 


has been 


in the next 30 days. 
ton 1S proprietor. 


Ability Pattern Works, 425 South 
Fifteenth avenue, Maywood, Chicago, 
lll.,. has been incorporated to manu- 


facture patterns and do miscellaneous 
work. Axel, Hilma A. and 
Lundgren are the incorpor- 


machine 
Keimer <A, 
ators 
Smith Casting Co., 
Ind., has been organized with 
Smith and C 
vice president 


Steel Anderson, 
$25,000 


Million, 


respec- 


capital by K. 
president and 


tively The new company will be lo- 
cated in buildings formerly occupied 
by the La Velle Foundry Co., on Jef- 
ferson street, Anderson. 

Eureka Foundry Co., 1161 Bellevue 
avenue, Detroit, Mich., recently was 
organized and started operations, The 


company maintains a jobbing shop for 


the production of gray iron castings 
Owners are Harry Elliott, Stewart 
I:lliott, and Roy Elliott. Charles H. 


Smith is foundry superintendent. 

Jeffrey Mfg. Co., Columbus, O., Rob- 
ert W. Gillispie president and general 
manager, has construction under way 
of a pattern building. Cost, with 
equipment, will be $90,000. Structure 
will be 90 x 150 feet. Contract is held 
by Middle States Construction Co., 
1183 Essex avenue. 

Toronto Brass Machine & Foundry 
Co., 74 Market street, Toronto, Ont., is 
having plans prepared by J. A 
Thatcher, architect, 37 Cowan avenue, 
for its new 1-story plant on Leslie 
street near Eastern avenue. Structure 
will be 40 x 100 feet. Equipment will 
be purchased after construction bids 


have been called. 

Meehanite Research Institute of 
America Inec., Chattanooga, Tenn., has 
heen incorporated by G. H. Meehan 


Frank M. Robbins, H. Bond, O. Smalley 
and R. J. Goldie. The purpose of the 
organization is to promote will 
scientific research and general improve- 
ment in the manufacture and sale of 
metal castings made by a patented proc- 


good 


ess. 


General Alloys Co., 405 West Fir 
street, Boston, has bought the pla: 
equipment of the Cleveland Alloys (« 
Cleveland, manufacturer of corrosio: 
resistant alloys. The equipment, i: 
cluding a 1-ton electric furnace, h 
been shipped to the company’s n« 
plant at Champaign, Ill., where a mn 
2-ton and a 500-pound furnac: 
ready are installed. 

Highway ‘Trailer Co., Edgerto 
Wis.. manufacturer of automobi 
trailers, is negotiating with the cit 
council for lease or purchase of 
foundry owned by the city of Stoug) 
ton, Wis. Proposed plans are for tl} 
expansion of the unit for the produ: 
tion of castings. Expenditures wi 
amount to $25,000 or $30,000 J. W 
Menhall is president of the Highwa 
company. 
department of the Massey 
Harris Co.. Batavia, N. Y will | 
running at within af 
weeks, according to William S. Miln 
general superintendent. The compar 
plans to produce all of its own gra 
iron and malleabk 
purchasing from the outsids Son 
new equipment will be installed Oy; 
erations up to this time have 

three-day a 


Foundry 


capacity 


castings instead o 


week basis 


Trade Publications 


ELECTRIC 





MOTORS—A series « 
loose-leaf pages from the Century 
Electric Co., St. Louis, give specifi 
tions including power, speed, weig! 


and electrical characteristics o 
squirrel-cage induction motors ran 


ing from 2 to 200 horsepower. 


UNIT HEATERS—A catalog r 
cently issued by the Buffalo Fore 


Co., Buffalo, illustrates and 


describes 


industrial heating and _ ventilatin 
equipment of various types. Engi 
neering specifications are given wit! 
information on choosing the right 


type and size for any particular jol 
BUCKETS—A recent catalog fro 
the Blaw-Knox Co., Pittsburgh, cov 
ers a line of buckets including 6( 
sizes up to one cubic yard capacity 
The equipment is adapted to exca 
vating, material handling, and gen 
eral contracting requirements. Typi 
cal uses are well illustrated and th: 
design features of the 
shown. A reference chart is include: 
giving detailed specifications of th 
buckets. 
BUCKETS 


Single-line bucket 


Suitable for use with cranes, hoists 
derricks, etc., are described in an il 
lustrated bulletin from the Blaw 


Drawings 
illustrations o 
with note 


Pittsburgh. 
and 
included 


Knox Co., 
specifications, 
typical 


uses are 


on the operation and constructio1 
Ingot tongs, foundry buckets, an 
dumping buckets also are described 


The foundry bucket is of the hook-or 
single-line type adaptable to maté 
rial handling and cleaning up 
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equipment 





